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Look  for  the  key*. 

“The  Air-Tested  Union  With  No  Inserted  Parts” 
The  “Safety-First”  Union 

“KEWANEE”  UNION 

H  No  original  mechanical  device  springs  fully  developed  from  the  brain  of  the  inventor. 
It  is  a  long  way  from  the  kite  string  of  Franklin  to  the  wireless  of  Marconi;  from  the 
first  crude  pipe  coupling  to  the  “KEWANEE”  UNION.  The  history  of  development  is 
always  worth  while,  and  something  about  the  early  history  and  evolution  of  the 
“KEWANEE”  UNION  will  probably  be  of  general  interest. 

11  A  number  of  years  ago  there  was  a  factory  at  Kewanee,  Ill.,  where  steam-heating 
boilers,  radiators,  etc.,  were  made.  In  order  to  sell  these  boilers  it  was  necessary 
to  take  contracts  to  heat  buildings  with  steam  and  then  install  the  apparatus. 

H  Naturall}^  a  number  of  steam  fitters  were  employed,  and  when  going  over  the  plans, 
in  many  cases,  the  master  steamfitter  would  recommend  a  malleable  union  at  various 
points. 

11  The  President  of  the  Company,  however,  would  never  allow  a  malleable  union  to  be 
used;  he  would  say:  “A  malleable  union  is  a  misnomer;  after  it  has  been  up  a  while  it 
is  of  no  use  ;  it  is  then  only  a  coupling,  because  the  threads  rust  together  at  the  nut  and 
it  cannot  be  disconnected  except  by  spoiling  the  fitting.  If  you  must  use  a  union,  use  a 
flange  union.” 

H  Now  a  flange  union  is  an  unsightly  fitting  in  a  residence  and  many  were  the  discus¬ 
sions  between  the  steamfitters  (who  naturally  desired  a  neat,  workmanlike  job)  on  the 
one  hand  and  the  President  of  the  Company  on  the  other.  This  President’s  successor, 
who  had  been  a  witness  to  the  frequent  arguments  regarding  the  union  question, 
conceived  the  idea  one  day  that  if  a  union  could  be  made  which  could  be  discon¬ 
nected  and  reconnected  an  indefinite  number  of  times  he  would  have  a  fitting  which 
would  meet  a  long-felt  want. 

H  The  President  went  over  the  matter  with  steamfitters  and  other  practical  men  with¬ 
out  much  result,  but  finally  it  occurred  to  him  to  make  a  union  with  a  brass  to  iron 
thread  connection. 

The  result  at  first  was  crude,  but  patterns  were  made  and  changed,  and  today  the 
finished  product  (the  result  of  this  idea)  is  seen  in  the  “KEWANEE”  UNION. 

H  An  iron  to  iron  thread  connection  will  ultimately  rust  together.  A  brass  to  iron 
thread  connection  will  not  rust  together,  and  can  be  disconnected  and  reconnected 
almost  indefinitely. 

H  The  “KEWANEE”  UNION  has  other  points  of  advantage,  but  it  remains  today 
absolutely  unique  in  these  respects — brass  to  iron  thread  connection,  no  inserted  parts, 
and  compressed  air  test  under  water  of  each  separate  union. 

Our  new  booklet,  THE  WHOLE  “KEWANEE”  FAMILY,  tells  all  about  “KEWANEE”  Unions.  Get  a 
copy  to  keep  on  file.  It  will  tell  you  how  to  eliminate  wastes  from  leaky  unions.  A  post  card  brings  it! 
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Pipe  Hangers 

Methods  of  Arranging  and  Determining  Strength  of  Various  Types  of 

Supports 

By  Harold  L.  Alt. 

I. 


The  science  of  pipe  hanging  is  often 
neglected  on  smaller-sized  jobs,  but  in 
larger  work  must  be  carefully  consid¬ 
ered.  This  is  especially  true  where  the 
pipes  are  either  large  or  numerous  and 
must  be  supported  in  a  neat,  substantia* 
manner  with  allowance  for  individuai 
adjustment,  expansion,  etc. 

How  to  accomplish  this  in  the  cheap¬ 
est  satisfactory  manner  for  certain  cases 
is  illustrated  in  this  article  and  the  read¬ 
er  may  rest  assured  that  while  it  may 
be  possible  to  support  a  pipe  in  a  cheaper 
manner,  it  will  not  be  as  satisfactory  as 
the  hangers  and  supports  shown,  which 
are  standard  as  adopted  by  the  foremost 
engineering  and  power  organizations  in 
this  country. 

FIGURING  STRENGTH  OF  U  BOLTS. 

The  support  of  horizontal  pipe  gen¬ 
erally  develops  into  a  U-bolt  type  of 
hanger.  Examples  and  methods  of  fig¬ 
uring  strength  for  same  are  shown  in 
the  following: 

In  Fig,  1  is  shown  a  hanger  carrying 
three  pipes  which  may  all  be  assumed 
as  full  of  water.  If  hangers  are,  say,  10 
ft.  apart,  each  U-bolt  carries  10  lineal 
feet  of  pipe  or  a  load  of  ten  times  16 
lbs.  or  160  lbs.  for  4-in.  pipe ;  10  times 
23  lbs.  or  230  lbs.  for  5-in.  pipe ;  ten 
limes  31  lbs.  or  310  lbs.  for  6-in.  pipe. 

If  U-bolts  are  figured  at  lower  stress 


per  square  inch  on  account  of  part  of 
metal  being  cut  away  in  threading  the 
ends,  8,000  lbs.  is  a  good  safe  figure  to 
use.  Even  at  this  low  mark  a  ^-in. 
bolt  will  carry  ^  x  ^  x  0.7854  x  8,000, 
or  roughly  1,500  lbs.  and  when  bent  in 
U-shape  it  will  carry  twice  as  much  or 
3,000  lbs.  load.  This  shows  that  a  j4-in. 
U-bolt  would  carry  ten  times  as  much 
6-in.  pipe  as  we  have  in  the  case  under 


FIG.  1. — U-BOL.T  TYPES  OF  HANGERS. 

consideration,  thirteen  times  as  much  5- 
inch  pipe  and  nineteen  times  as  much 
4-in,  pipe. 

These  pipes  being  spread  along  the 
whole  length  of  the  angle  practically  con¬ 
stitute  a  distributed  load  so  that  the  bend¬ 
ing  moment  is  WL  divided  by  8,  when 
W  is  the  total  weight  of  the  pipes  and 
L  the  length  in  inches  of  the  angle,  or, 
say,  5  ft.  Then  WL  is  (160  +  230  +  310) 
X  60  =  700  X  60,  or  42,000  in  lbs.  42,000 
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divided  by  12,000  lbs.  stress  equals  3.5 
sectional  modulus. 

As  can  be  found  in  any  steel  catalog 
4-in. — 5.25  lb.  channel  has  a  sectional 
modulus  of  1.9  and,  therefore,  two  of 
these  will  give  a  combined  modulus  of 
3.8.  This  shows  that  the  angle  given 
in  the  figure  should  not  be  used  since 
channels  are  always  more  economical  in 
material  for  the  same  strength  and  the 
two  4-in.  channels  in  this  case  should  be 
substituted. 

DETERMINING  REQUIRED  STRENGTH  OF 
HANGERS  FOR  VERTICAL  PIPES. 

Let  US  see  how  to  determine  the  re¬ 
quired  strength  of  a  few  types  of  hang¬ 
ers  for  use  on  vertical  pipes.  In  Fig.  2 
is  shown  a  support  for  a  vertical  pipq 
which  rests  on  two  steel  members. 
When  the  weight  of  pipe  is  2,000  lbs. 
pressing  down  at  A,  the  load  on  beams 
at  B  and  C  will  be  approximately  ^  of 
2,000  lbs.  or  1,000  lbs.  each.  Then  the 
bending  moment  is  that  for  a  simple 
beam  with  a  concentrated  load,  or  WL 
divided  by  4.  W  is  weight  of  pipe  and 
L,  length  of  span  in  inches  (X  plus  Y) 
which  we  will  assume  as  about  3  ft.  in 
this  case.  Then  the  bending  moment 
equals  2,000  X  36  divided  by  4,  or  18,- 
000  in.  lbs.  If  the  working  stress  in 
metal  is  kept  down  to,  say,  12,000  Ibs^. 
per  square  inch,  the  sectional  moduliSs 
required  will  be  18,000  divided  by  12,000 
or  1.5. 

Now  that  we  know  the  sectional 
modulus  required,  it  only  remains  to  find 
the  shape  which  has  an  equal  or  greater 
sectional  modulus.  The  construction  of 
this  hanger  requires  the  use  of  flat  iron 
in  two  pieces  and  in  order  to  get  in  two 


bolts  side  by  side  the  height  must  be  5 
in.  or  6  in.  This  leaves  us  to  determine 
the  thickness  only.  Now  this  piece  of 
flat  iron,  having  its  two  dimensions  dif¬ 
ferent,  is  rectangle  in  cross  section,  the 
height  of  the  rectangle  being,  say,  5  in. 
and  its  width  (or  thickness  of  metal) 
yet  to  be  determined.  The  sectional 
modulus  of  any  rectangle  is  obtained  by 
multiplying  the  breadth  by  the  square 
of  the  height  and  dividing  by  6.  Know¬ 
ing  the  heigth  (5  in.)  already  we  have 
breadth  x  5  x  5  divided  by  6  =  sectional 
modulus,  or 

Breadth  x  5  x  5  divided  by  6  =  1.5. 

Breadth  x  25  divided  by  6  =  1.5. 

25  x  breadth  =  1.5  x  6. 

25  X  breadth  =  9. 

Breadth  =  0.36  in.  or  3/8-in. 

This  total  breadth  is  for  two  pieces, 
each  piece  being  only  half  as  thick,  or 
3/16-in.  In  actual  practice,  however, 
these  would  probably  be  made  3/8-in. 
thick  each  and  certainly  not  less  than 
^-in. 

CANTILEVER  BEAM  HANGERS. 

In  Fig.  3  is  shown  a  clamp  that  is  sup¬ 
ported  on  one  side  only,  forming  what  is 
known  as  a  cantilever  beam.  The  bend¬ 
ing  moment  is  obtained  here  from  the 
cantilever  beam  formula  which  is  WL, 
when  W  is  load  of  pipe  and  L  distance 
X  from  the  center  line  of  pipe  to  the 
center  line  of  beam  or  support.  Actually 
it  is  quite  likely  that  distance  L  should 
only  extend  from  the  center  line  of  the 
pipe  as  far  as  F,  instead  of  way  over 


FIG,  3.— CANTILEVER  BEAM  HANGER. 
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to  the  center  line  of  beam,  but  this  error, 
if  present,  is  on  the  side  of  safety  and 
need  not  be  seriously  considered.  If  the 
pipe  load  in  this  case  is  3,000  lbs.  and 
the  distance  X,  say,  24  in.,  then  WL 
equals  3,000  x  24  in.,  or  72,000-in  lbs. 
and  72,000  divided  by  12,000  =  6  re¬ 
quired  sectional  modulus.  Then,  by 
methods  similar  to  those  already  em¬ 
ployed,  we  assume  that  our  rectangular 


(high).  Then  our  rectangle  sectional 
modulus  is 

Breadth  x  6  x  6 

- -  regular  sectional  mod- 

6 

ulus  of  6. 

Breadth  x  6  ==  6. 

Breadth  =  1. 

or  each  flat  is  j4-in.  thick  which  is  much 
better. 


FIG.  4.— PIPE  ANCHOR  FOR  USE  NEAR  MASONRY  WALLS. 


piece  of  flat  is  5-in.  high  and  solve  as 
follows : 

Breadth  x  5  x  5 

- =  6 

6 

6 

Breadth  =  —  x  6 
25 

36 

Breadth  =  —  or  1.44  in.  width  re- 
25 

quired. 

Half  of  this  thickness  in  each  piece  of 
clamp  would  give  ^-in.  metal,  which  is 
pretty  heavy  to  bend,  so  we  might  try  the 
figuring  over  again,  using  a  flat  6-in.  wide 


To  find  size  of  U-bolt  we  have  to  note 
that  the  tendency  of  the  hanger  when 
carrying  its  pipe  is  to  turn  around  point 
F.  The  U-bolt  prevents  this,  but  only 
with  the  rear  leg;  the  other  leg  at  F  is 
neutral  as  far  as  this  turning  motion  is 
concerned.  Again,  in  figuring  U-bolts  we 
consider  the  centre  line  of  beam  rather 
than  point  F  and  again  the  error  (if  any) 
is  on  the  side  of  safety.  The  load  ex¬ 
erted  on  the  rear  leg  of  the  U-bolt  is 
found  by  multiplying  the  pipe  load  by  its 
distance  from  the  turning  centre  B  and 
dividing  by  distance  from  turning  center 
B  to  leg  of  bolt.  If  the  pipe  is  24  ins. 
from  beam  and  the  U-bolt  leg  only  4  ins., 
then  the  force  exerted  on  the  rear  leg  of 


FIG.  5. — PIPE  ANCHOR  FOR  USE  UNDER  FLOOR  BEAMS. 


U  is  pipe  load  multiplied  by  24  and  di¬ 
vided  by  4  which  is 

3, OCX)  X  24  divided  by  4  =  18,000  lbs. 
Allowing  8,000  lbs.  per  square  inch  stress 
in  leg  of  bolt  we  have  an  area  required 
of  18,000  divided  by  8,000,  or  2.25  sq. 
ins.,  which  is  the  area  of  a  bolt  in. 
diameter.  This  size  bolt  is  out  of  the 
question  so  that  we  must  either  move  our 
pipe  in  to,  say,  12  ins.  or  use  a  different 
method  of  support.  If  we  move  it  in  to 
12  ins.  from  center  line  of  beam  we  have 

3,000  X  12  divided  by  4  =  9,000  lbs. 
9,0()0  divided  by  8,000  =1.12  sq.  in.  area, 
or  154  in*  bolt,  which  is  not  so  bad. 

This  also  allows  us  to  cut  down  the 
size  of  the  flat  iron  employed  in  the  clamp 
as  follows: 

Breadth  x  5  x  5  =  3,000  x  12  divided 
by  12,000. 

25  X  breadth 
- =  3. 

6 

25  X  breadth  =  18 
18 

breadth  =  —  equals  0.72  in.  total 
25 

thickness  or  ^-in.  for  each  piece. 

FIGURING  PIPE  ANCHORS. 

When  it  is  desired  to  anchor  pipe  figur¬ 
ing  is  not  so  easy,  owing  to  fact  that  no 


one  seems  yet  to  have  devised  a  method 
whereby  the  stress  thrown  onto  the  an¬ 
chor  can  be  determined.  If  the  force 
that  pipe  will  exert  is  known,  it  is  com¬ 
paratively  easy  to  figure  sizes  on  the  an¬ 
chor  itself. 

Owing  to  this  uncertainty  anchors  are 
usually  designed  even  more  conservatively 
than  pipe  hangers  and  for  all  pipes  of 
large  size  are  generally  made  heavy 
enough  so  that  the  pipe  can’t  get  away 
without  taking  the  building  (or  whatever 
the  anchor  is  fastened  to)  along  with  it. 
Fig.  4  shows  a  good  solid  type  of  anchor 
often  employed  where  pipes  run  near 
masonry  walls.  When  properly  put  up 
it  gives  good  satisfaction.  The  reason 
for  putting  angle  clips  on  the  back  is  to 
get  a  good  bearing  on  wall  without  de¬ 
pending  on  the  bolts  to  prevent  sliding. 
Oftentimes  without  these  clips  the  force 
tending  to  move  the  anchor  is  sufficient 
to  crush  the  brick  or  mortar  immediately 
behind  the  bolts,  thus  dangerously  loosen¬ 
ing  the  anchor. 

One  good  type  of  anchor  for  cases 
where  pipes  run  under  floor  beams  is 
shown  in  Fig.  5.  Movement  in  either  di¬ 
rection  is  resisted  by  two  beams  and  the 
placing  of  two  beam  clips  on  each  beam 
would  result  in  all  four  beams  getting  the 
load.  A  strut  in  the  middle  prevents  the 
pipe  being  raised  when  turnbuckles  are 


FIG.  6.— ANCHOR  DESIGNED  ESPECIALLY  FOR  USE  IN  PIPE  TUNNELS  AND  TRENCHES. 
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FIG.  7. — ARRANGEMENT  OF  ANCHOR  TO  PREVENT  BACKWARD  OR  FORWARD 

MOVEMENT  OF  PIPE. 


tightened,  and  turnbuckles  and  rods  give 
this  anchor  great  tautness  and  rigidity 
without  any  twisting  tendency. 

In  Fig.  6  is  shown  a  type  of  anchor 
often  used  in  pipe  tunnels  and  trenches 
where  cross  channels  can  be  set  in  ma¬ 
sonry  on  each  side  of  the  pipe.  If,  by 
any  possibility,  a  lateral  movement  of  pipe 
has  to  be  taken  care  of,  provision  is  made 
for  so  doing  by  an  arrangement  such  as 
is  shown  in  Fig.  7,  where  the  pipe  is  free 
to  move  up  or  down,  but  neither  back¬ 
ward  nor  forward. 


A  typical  example  of  the  concrete  ap¬ 
plication  of  the  foregoing  abstract  rules 
and  calculations  will  be  found  in  Fig.  8. 
Here  we  have  a  pipe  coming  in  near  the 
basement  floor,  rising  up  to  the  first  floor 
ceiling  and  running  along  the  ceiling 
beams.  Owing  to  the  pipe  being  anchored 
farther  back  we  have  some  expansion  to 
take  care  of  at  point  No.  4  and  also  ex¬ 
pansion  in  two  different  directions  (as 
shown  by  the  arrows)  at  point  No.  3. 
Risers  can  be  hung  in  three  ways: — at 
bottom,  at  top,  and  at  points  between,  if 


FIG.  8.— TYPICAL  ARRANGEMENT  OF  PIPE  HANGERS  AND  BASE  ELL. 
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FIG.  9. — DETAIL.  OP  HANGERS 
NOS.  1,  2,  5  AND  6. 


expansion  joints  or  loops  are  provided. 
As  there  is  no  provision  for  expansion 
here,  suppose  we  try  supporting  the  riser 
at  the  bottom.  The  easiest  way  to  do  this 
would  be  to  insert  a  base  ell  at  point  No. 
4  (as  shown  in  dotted  lines)  and  to  put 
rollers  under  foot  to  allow  for  expansion 


FIG.  10.— PIPE  GUIDE  PERMITTING  EX¬ 
PANSION  AND  CONTRACTION. 


movement.  Then  at  point  No.  3  we  should 
have  to  leave  pipe  free  to  move  up  and 
down  on  account  of  the  expansion  in  the 
riser  between  base  ell  (which  is  a  fixed 
point)  and  point  No.  3.  A  guide  con¬ 
sisting  of  simple  clamp  made  about  j4-in. 
larger  than  the  pipe,  as  shown  in  Fig.  10, 
will  answer  every  purpose  at  this  point, 
and  at  points  Nos.  1  and  2  hanger,  as 
shown  in  detail  in  Fig.  9,  can  well  be 
used. 


(To  be  Continued.) 


Neb)  Empirical  Formulae  for  Hot  Water  Heating 

With  Pipe  Sizes  for  Two-Pipe  Systems: 

By  Jay  H.  Keller. 


The  subject  of  hot  water  heating  is 
the  least  known  scientifically,  among 
the  general  trade,  of  any  of  the 
branches  of  heating,  and  is  the  most 
difficult  system  to  make  operate  suc¬ 
cessfully.  Most  of  the  contractors  and 
some  engineers  have  a  hit-or-miss  sys¬ 
tem  for  sizing  the  pipes  which  general 
experience  through  years  of  practice  has 
finally  boiled  down  to  fairly  successful 
operation,  although  the  reason  for  the 
use  of  certain  size  mains,  branches,  valves, 
etc.,  is  never  clearly  known.  The  only 
knowledge  possessed  is  that  the  system 
works  better  under  certain  conditions 
and  if  certain  size  piping  is  used. 

There  is  no  hit-or-miss  rule  for  gov¬ 
erning  the  laws  of  Nature.  They  can 
be  placed  on  a  definite  scientific  basis  of 


figuring,  and  the  sizing  of  pipes  for  hot 
water  heating  is  purely  the  result  of  a 
knowledge  of  the  laws  of  gravity. 

If  all  the  mains,  branches,  valves,  etc., 
in  a  system  of  gravity  hot  water  heat¬ 
ing  were  sized  in  proportion  to  each 
other,  in  accordance  with  the  amount  of 
radiation  they  handled,  the  sizes  not  being 
ridiculously  small,  and  the  supply  and 
return  mains  so  reversed  that  the  length 
of  pipe  to  each  heating  unit  was  the  same, 
good  results  could  be  gotten  without 
much  figuring. 

For  the  benefit  of  the  trade  and  the 
profession,  I  would  like  to  offer  the  ac¬ 
companying  tables  and  the  following  ex¬ 
planation  of  how  they  were  derived.  The 
coefficients  used  were  mostly  derived  by 
the  author  through  years  of  experiments 
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and  tests,  but  the  details  of  these  tests 
will  not  be  gone  into  except  in  a  general 
way. 

First  to  find  the  amount  of  water  to  be 
supplied  to  each  foot  of  radiation  per 
hour: 

C  =  cubic  feet  of  water  per  hour  per 
square  foot  of  radiation. 

K  =  coefficient  of  transmission  of 
cast-iron  radiating  surface. 

T  =  mean  temperature  of  water 
through  radiators. 

t  =  temperature  of  room. 

t'  =  drop  in  temperature  of  water 
through  radiator. 

W  =  weight  of  one  cubic  foot  of 
water  at  mean  temperature  through  rad¬ 
iator. 

K(T-t)  ' 

C  = - 

t'W 

The  loss  of  heat  from  the  water  during 
its  transmission  from  the  boiler  to  the 
radiator  and  from  the  radiator  back  to 
the  boiler  was  found  by  the  following 
method : 

=  temperature  of  water  leaving 
boiler. 

T"  =  Final  temperature  of  water  at 
radiator  inlet. 

T"-t' =  temperature  of  water  leaving 
radiator. 

T  =  final  temperature  of  water  en¬ 
tering  boiler. 

K  =  coefficient  of  transmission  for 
pipe  covering. 

L  =  length  of  pipe  in  feet. 

R  =  outside  diameter  of  pipe  in  in¬ 
ches,  divided  by  2. 

T  ""  =  temperature  of  air  around  pipe 
covering. 

12  (r  —  T"")  K'Lt' 

r£tt  ^  _ _ 

»  R*K(T— t) 

12  [(T"— t')  —  T""]  K'Lt' 
irR»K(T— t) 


which  causes  a  difference  in  weight.  The 
cooler  water,  being  the  heavier,  falls,  and 
the  warmer  water  rises.  The  head  caus¬ 
ing  this  motion  of  the  water  is  the  head 
equal  to  the  difference  in  weight  between 
the  two  columns  of  water.  Thus: 

h  =  height  in  feet  above  the  return 
opening  in  boiler. 

W '  =  weight  of  one  cubic  foot  of 
T'  +  T" 

water  at -  temperature. 

2 

W  "  =  weight  of  one  cubic  foot  of 
[(T"- t)  +T'"] 

water  at - temperature. 

2 

H  =  total  head. 

H  "  =  velocity  head. 

H  '  =  friction  head, 
g  =  force  of  gravity  (32.16). 
d  =  diameter  of  the  pipe  in  inches. 

V  =  velocity  of  feet  per  second. 

Using  the  formula  by  William  Cox: 
which  is  close  enough  for  all  practical 
purposes  and  does  not  necessitate  the  use 
of  complicated  mathematical  formulae, 
we  have  the  following : 

V  =  ^  2  g  H" 

H"=2V^g 
H  =  H'+  H" 

L  4W  +  5V— 2 

H'  =  — - 

d  1200 
L  4W  +  5V  — 2 

H  =  — -  +2Wg 

d  1200 

4  W  L+5  V  L+2400  V*  g=  1200  d  H—  2  L 

h(W'  —  W'T 

H  = - 

288 

As  all  the  other  quantities  are  known, 
solve  for  V. 


12K'Lt' 


12  (r  — L 

IT  R^K  (T— t) 


,rR’K(T  — t) 

The  force  causing  the  flow  of  water  After  finding  the  velocity,  to  find  the 
to  the  heating  unit  is  the  natural  force  of  amount  of  radiation  that  an  assumed  pipe 
gravity,  the  radiator  cooling  the  water  will  carry,  I  used  the  following: 
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S  =  amount  of  radiation  in  square 
feet. 

36  V 

S  = - 

6.545  d  C 

As  the  amount  of  radiation  varies 
greatly  between  standard  sizes  of  pipes, 
some  arrangement  must  be  made  so  as 
to  only  allow  the  correct  amount  of  water 
to  each  radiator  and  to  prevent  short- 
circuiting.  This  is  best  obtained  by  in¬ 
stalling  copper  discs,  with  holes  bored 
in  the  center,  in  the  unions  of  either  the 
valve  or  the  ell  on  the  radiator. 

To  find  the  desired  size  of  the  orifice 
through  the  disc  I  used  the  following: 

d'  =  diameter  in  inches  of  the  orifice 
through  disc. 

'  T 

d'=12  V - 

2572.92  V 

To  find  the  size  of  the  orifice  through 
the  disc  without  working  back  through 
the  long  series  of  equations,  use  the  table 
and  the  following  equation : 

S  =  the  desired  amount  of  radiation. 

S'  =  the  maximum  amount  of  radia¬ 
tion  that  the  pipe  used  will  carry, 
d  =  diameter  of  the  pipe  in  inches, 
d'  =  diameter  of  the  orifice  in  inches. 


S' 

For  instance,  we  have  60  sq.  ft.  of  ra¬ 
diation  on  the  second  floor,  100  ft.  run  of 
pipe,  what  size  orifice  in  the  di.sc  ? 

The  nearest  size  pipe  in  the  table  would 
be  1-in.  and  would  carry  84  sq.  ft.  of 
radiation. 

Then  S.  =  60 
S'.  =  84 
d.=  1 


d'  =  l.l 


80 


=  0.942  in. 

The  constants  used  for  the  accompany¬ 
ing  tables  were  as  follows: 

K  =  1.62  B.T.U.  (for  two  column  38- 
in.  cast-iron  radiation  set  against  a  cold 
brick  wall  near  a  window,  average  con¬ 
ditions.) 

(one  coat  of  bronze  paint.) 

K  =  0.87  B.T.U.  ( 3-ply  asbestos  air- 
cell  covering  and  5  oz.  canvas  jacket,  no 
paint.) 

The  coefficient  of  discharge  through  the 
orifice  in  the  equalizing  discs  was  ob¬ 
tained  by  experiments  and  found  to  be 
0.91.  The  metal  used  in  the  disc  was  an¬ 
nealed  copper,  22  gauge. 


RADIATION  TABLE  FOR  TWO-PIPE  GRAVITY  CIRCULATION  HOT 

W.ATER  HEATING. 

Boiler  temp.,  180°  F,  Temperature  drop,  20°  F.  Piping?  figured  as  being 
covered  with  3-ply  air  cell,  38-in.  2-col.  radiators. 


•  Distance  from  Top  of  Boiler  to  Floor. 

Diameter  of  4  Ft.  Above  Boiler.  14  Ft.  Above  Boiler. 

Pipe,  Inches.  Length  of  Run,  Feet.  Length  of  Run,  Feet. 

^  25  50  100  150  200  25  50  100  150  200  ' 

34  .  60  40  28  24  18  103  60  40  34  27 

1  84  56  38  32  26  210  130  84  70  56 

11/4  .  206  136  97  81  64  375  245  162  135  108 

V4  .  320  219  148  128  1  06  550  380  250  208  166 

2  650  430  290  244  192  1,060  730  485  404  322 

142  .  1,080  620  420  352  280  1,730  1,200  820  683  546 

3  1,900  1,300  908  754  598  3,000  2,000  1,300  1,080  860 

3^  .  2,730  1,850  1,252  1,045  830  4,350  2,965  2,010  1,680  1,340 

4  3,840  2,650  1,760  1,466  1,170  6,150  4,080  2,780  2,315  1,850 

4H  .  5,150  3,480  2,320  1,936  1,550  8,170  5,560  3,700  3,080  2,460 

5  6,850  4,640  3,160  2,630  2,100  11,100  7,350  5,000  4,165  3,330 

6  . 11,200  7,400  5,000  4,170  3,330  17,350  11,700  7,800  6,500  5,200 
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RADIATION  TABLE  FOR  TWO-PI  PE  GRAVITY  CIRCULATION  HOI 

WATER  HEATING. 

Boiler  temp.,  180“  F.  Temperature  drop,  20°  F.  Piping  figured  as  being  cov¬ 
ered  with  3-ply  air  cell.  38-in.,  2-col.  radiators. 


Distance  from  Top  of  Boiler  to  Floor. 

Diameter  of  24  Ft.  Above  Boiler.  34  Ft.  Above  Boiler. 

Pipe,  Inches  Length  of  Run,  Feet.  Length  of  Run,  Feet. 

50  100  150  200  50  100  150  200 

04  .  72  48  40  32  98  60  50  40 

r  .  160  108  90  72  198  132  110  88 

1%  .  300  202  168  134  369  246  203  160 

VA  .  ’80  320  262  213  570  380  315  250 

2  940  640  530  426  1,020  750  625  500 

214  .  1,510  1,030  840  650  1,800  1,210  1,005  800 

3  2,570  1,750  1,455  1,160  3,090  2,060  1,720  1,380 

3^  .  3.820  2,560  2,130  1,700  4,590  3,060  2,530  2,000 

4  .  5,280  3,560  2,960  2,360  6,360  4,240  3,520  2,800 

4^  .  7,260  4,780  3,960  3,180  8,500  5,700  4,750  3,800 

5  .  9,500  6,380  5,315  4,250  11,240  7,520  6,260  5,000 

6  . 15,100  10,000  8,300  6,600  19,200  12,800  10,500  8,200 


House  Heating  "By  Gas 

With  Yearly  Operating  Costs  in  Forty-Seven  Buildings  Using  Natural  Gas 

By  F.  R.  Hutchinson. 

{Presented  at  a  recent  meeting  of  the  Cleveland  Engineering  Society.) 

Wouldn’t  it  be  nice  to  say  to  the  skep-  was  metered  separately  to  some  47 
tic :  “We’ll  guarantee  to  heat  your  house  houses  or  apartments  in  Cleveland  dur- 
next  winter  for  the  entire  heating  sea-  ing  the  winter  of  1914-1915,  from  the 
son  on  a  consumption  of  less  than  10  opening  of  the  heating  to  April  14  or  15 
cu.  ft.  of  natural  gas  for  each  cubic  foot  of  1915.  This  consumption  represents 
of  space  in  your  home?  Tell  us  the  the  average  amount  of  gas  used  through 
width  of  your  house.  You  say  it  is  28  six  different  makes  of  gas-designed 
X  30  X  20  ft.  That  totals  16,800  cu.  ft.  steam,  vapor,  hot  water  and  warm  air 
and  will  equal  a  gas  consumption  of  boilers  and  furnaces  and  many  kinds  of 
168,000  cu.  ft.  for  the  season,  which,  if  coal-designed  steam,  vapor,  hot  water 
figured  at  30  cents  per  1000  cu.  ft.  for  and  warm  air  boilers  and  furnaces  with 
the  season,  will  cost  you  $50.40.”  gas  burners  installed. 

There  are  thousands  of  householders  Previous  to  the  opening  of  the  heating 
who  would  jump  at  the  offer  if  made,  season,  in  the  Fall  of  1914,  we  secured 
Many  of  them  are  hard,  or  next  to  im-  permission  to  and  installed  53^  sub¬ 
possible,  to  convince  by  facts  and  figures  meters  in  as  many  homes  and  buildings 
gathered  from  their  neighbors’  homes  fo  separately  measure  the  gas  supplied 
who  use  gas,  because  of  some  unsatis-  an  equal  number  of  gas-heating  boil- 
factory  experience  had,  through  care-  and  furnaces.  We  had  been  grop- 
less  operation  or  improper  installation  mg  around  in  the  dark  regarding  the 
(usually  the  former)  by  a  friend  or  actual  average  gas  consumption  of 
relative.  various  kinds  of  gas  househeating  ap- 

It  would  be  foolish  for  any  gas  com-  P^^ances. 
pany  to  make  an  offer  of  this  kind,  for  various  types  of  installation  tested. 
no  care  would  be  exercised  in  the  opera-  Without  regard  to  previous  consump¬ 
tion  of  the  valves.  That  it  can  be  done,  tion,  for  many  of  these  installations  are 
however,  is  shown  in  the  general  sum-  new,  we  prepared  a  list  of  some  of  each 
mary  (Table  8)  following,  which  rec-  kind  of  house-heating  installations  to  se- 
ords  actual  gas  consumption,  where  gas  cure  these  records  from  and  set  these' 


20 


THE  HEATING  AND  VENTILATING  MAGAZINE 


sub  or  secondary  meters  to  measure  the 
gas  consumed  through  the  following 
kinds  of  installations,  varying  the  size 
of  homes  and  buildings  heated  as  much 
as  possible  in  scattered  sections  of  the 
city  to  secure  as  nearly  a  true  average  as 
possible : 

11 — Gas  Designed  Steam  Boilers. 

2 — Gas  Designed  Vapor  Boilers. 

5 — Coal  Designed  Steam  Boilers  (with 
gas  burners). 

A — Coal  Designed  Vapor  Boilers  (with 
gas  burners). 

16 — Gas  Designed  Water  Boilers. 


3. — Gas  Designed  Tank  Water  Heat¬ 
ers. 

A — Coal  Designed  Water  Boilers  (with 
gas  burners). 

A — Gas  Designed  Warm  Air  Furnaces. 

A — Coal  Designed  Warm  Air  Furnaces 
(with  gas  burners). 

53 

We  have  no  knowledge  of  the  manner 
in  which  these  appliances  were  operated. 
Care  may  or  may  not  have  been  exer¬ 
cised.  The  figures  gathered  are  cor¬ 
rect  and  reported  exactly  as  found. 


"as*** 


No.  3.  Frame  bouse, 
eleven  rooms  and  two 
baths.  Boiler  equipped 
with  heat  regulators  set 
for  70°  P.  during  day 
and  60°  F.  during 


No.  6.  Brick  building, 
56  X  43  X  40  ft.  Two 
boilers.  Three  sides  ex¬ 
posed. 


No.  4.  Pour-story  brick 
building,  85  x  40  ft. 
Moderate  exposure. 


No.  8.  Frame  house.  No.  9.  Frame  house, 
36  X  50  X  18  ft.  Seven  30  x  30  x  18  ft.  Bx< 
rooms  and  bath.  74°  F.  treme  exposure.  70°  P. 
maintained.  Exposure  maintained, 
moderate. 


No.  5.  Four-family 
brick  apartment,  36  x 
60  X  20  ft.,  two  stor¬ 
ies.  Four  boilers.  Each 
apartment  contains  six 
rooms.  Exposure  mod¬ 
erate.  Apartment  No.  3 
maintains  80°  F.,  the 
others  70°  F. 


No.  7.  Four-family 
frame  bouse,  73  x  48  x 
20  ft.  Bach  suite  has 
live  rooms,  bath  and 
hall.  70°  F.  maintain¬ 
ed  day  and  night.  Own¬ 
er  provides  heat  for 
tenants. 


■ 

No.  1.  Large  building  No.  10.  Brick  and 

on  corner  and  three  frame  building,  28  x  30 

houses  on  side  street.  x  20  ft.  Eight  rooms. 

Exposure  moderate.  Moderate  exposure.  70° 

Buildings  of  brick.  F.  maintained. 

No.  2.  Cement  house, 
eight  rooms  and  bath. 
Moderate  exposnre. 

-A  III 

f  :  1.-  1 

1  '  c 

1  r  *•-  ■ 

: _  ■  1  '  1 

li 

V  I 
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These  averages  may  not  represent  the 
general  average  of  all  house  heating  be¬ 
cause  of  the  comparatively  few  installa¬ 
tions  reported  on. 

Most  of .  the  figures  seem  consistent, 
however,  except  possibly  in  the  totals 
for  gas  designed  vapor  heating  where 
information  was  gathered  from  but  two 
homes  and  seems  very  high  as  compared 
with  gas  designed  steam  heating,  per 
hundred  cubic  feet  of  contents.  Noth¬ 
ing  has  been  omitted  and  records  are 
reported  as  found  in  order  to  show  the 
good  with  the  bad,  even  though  they 
may  look  inconsistent. 

CUBICAL  CONTENTS  AS  A  BASIS  FOR  DE¬ 
TERMINING  HEATING  COSTS. 

In  my  opinion  there  is  but  one  way 
to  determine  cost  for  heating  and  that  is 
upon  the  cubical  contents  of  space  to  be 
heated.  Radiation  doesn’t  mean  any¬ 
thing,  for  a  home  or  building  may  be 
over  or  under  radiated.  Various  forms 
of  figuring  radiation  are  employed  and 
desires  of  owners  to  be  considered.  An 
owner  constructing  buildings  or  homes 
for  investment  seldom  installs  more 
radiation  than  actually  necessary.  A 
man  erecting  a  home  for  comfort  may 
play  safe  and  furnish  half  as  many  more 
radiators  as  needed. 

This  may  explain  in  part  the  wide  dif¬ 
ference  between  the  minimum  and  maxi¬ 
mum  consumption  in  each  classification 
in  tables.  Exposure  and  glass  surface 
also  play  an  important  part,  both  in  con¬ 


sumption  per  square  foot  of  radiation 
and  per  cubic  foot  of  contents. 

Tables  1  to  8,  inclusive,  report  de¬ 
tails  and  summaries  of  all  sub-meters. 
For  the  purpose  of  more  nearly  ascer¬ 
taining  a  true  average  for  house  heating, 
several  of  the  large  buildings  included 
in  the  totals  of  Table  8  were  omitted  in 
Table  9.  All  the  figures  used  in  tables 
shown  are  based  on  natural  gas  sold  at 
30  cents  per  1,000  cm.  ft. 

The  United  States  Weather  Bureau 
reports  average  temperatures  from  No¬ 
vember  1,  1914,  to  April  15,  1915,  as 
follows : 

Deg.  F. 


November  . 41.9 

December  . 27.0 

January  . 26.0 

February  . 32.8 

March  . 30.4 

April  (to  April  15) . 42.0 


We  have  assumed  that  April  15  closes 
the  heating  season.  Some  gas  may  have 
been  used  after  that  date  for  heating, 
but  no  great  quantity,  and  it  is  pretty 
safe  to  assume  these  figures  to  be  cor¬ 
rect  for  an  average  season  in  our  climate 
(Cleveland,  O.) 

ANALYSIS  OF  FIGURES. 

A  wide  difference  is  represented  be¬ 
tween  the  minimum  consumption  327 
cu.  ft.,  and  the  maximum  consumption, 
1,160  cu.  ft.  of  gas  per  100  cu.  ft.  of 


TABLE  1.— STEAM  AND  VAPOR  GAS  HEATING.— GAS-DESIGNED  BOILERS. 

Steam. 


No.  of 

Contents, 

Sq.  Ft.  of 

Cost  per 

Season’s  Cost  Season’s  Consump- 
per  Sq.  Ft.  of  tion  per  Sq.  Ft.of 

Building. 

Cu.  Ft. 

Radiation. 

Season. 

Radiation. 

Radiation,  Cu.  Ft. 

1  . 

. . . .  345,384 

5,200 

$510.51 

$0.0981 

327 

2  . 

. . . .  15,336 

634 

81.57 

0.1287 

429 

3 

. . . .  25,900 

757 

98.82 

0.1305 

435 

4  . 

....  940,000 

1,726 

294.90 

0.1710 

570 

5  . 

....  43,200 

640 

112.95 

0.1766 

588 

6  . 

....  96,320 

2,189 

494.76 

0.2259 

753 

7  . 

....  64,872 

487 

159.15 

0.3267 

1,089 

8  . 

....  32,400 

244 

84.90 

0.3480 

1,160 

1,563,412 

11,877 

$1,837.56 

$0.1547 

516 

Average  cost  per  100  cu.  ft.  contents . 

. $0.1175- 

Average  consumption  per  100 

cu.  ft.  contents,  cubic  feet.. 

. 392 

9  . 

....  16,200 

456 

Vapor. 

$66.96 

$0.1467 

490 

10  . 

....  16,800 

345 

68.13 

0.1974 

658 

33,000 

801 

$135.09 

$0.1687 

562 

Average  cost  per  100  cu.  ft.  contents . 

.  $0.4094- 

Average  consumption  per  100  cu.  ft.  contents,  cubic  feet. 

. 1,365 
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contents  in  Table  1,  Building  Nos.  1  and 
8,  for  steam  heat  supplied  through  gas- 
designed  steam  boilers.  Vapor  heating 
seems  more  consistent  in  the  two  cases 
reported,  one  showing  490  and  the 
other  658  cu.  ft. 

Burners  in  coal-designed  steam  boil¬ 
ers  in  Table  2,  Building  Nos.  11  and  15, 
show  522  and  1,002  cu.  ft.,  respectively. 
Burners  in  coal-designed  vapor  boilers, 


in  the  same  table,  report  490  and  951 
cu.  ft.,  respectively,  for  Building  Nos. 
16  and  19. 

The  summary  in  Table  3  is  inconsist¬ 
ent  because,  as  explained  before,  of  large 
buildings  being  included.  Eliminating 
these  large  buildings,  steam  and  vapor 
heating  of  all  classes  summarizes  about 
as  follows,  as  shown  in  detail,  without 
sub-totals,  in  Table  9. 


No.  13.  Frame  house, 
40  X  40  X  12  ft.,  twelve 
rooms.  Extreme  expos¬ 
ure.  Inside  tempera¬ 
ture,  70°  P.  Heat  regu¬ 
lator  installed. 


No.  12.  Brick  and 
shingle  house,  43  x  69 
X  20  ft.,  extreme  ex¬ 
posure.  714  sq.  ft.  di¬ 
rect  and  108  sq.  ft.  in¬ 
direct  radiation.  70° 
F.  maintained. 


No.  11..  House  40  x 
32  X  18  ft.,  extremely 
exposed.  70°  F.  main¬ 
tained.  493  sq.  ft.  di¬ 
rect  and  60  sq.  ft.  in¬ 
direct  radiation. 


No.  14.  Frame  house, 
26  X  37  X  18  ft.,  with 
12  rooms  and  two  baths. 
Exposure  moderate. 
Temperature  maintain¬ 
ed  at  72°  F.  Owner 
used  bituminous  coal 
previous  winter  at  cost 
of  $71.  Burners  install- 
e  d  in  coal-designed 
steam  boiler. 


Fig.  16.  T  e  n-r  o  o  m 
frame  bouse,  45  x  45  x 
18  ft.  Rather  extreme 
exposure.  70°  F.  main¬ 
tained.  Owner  used  bi¬ 
tuminous  coal  previous 
winter  at  cost  of  $80, 
paying  $5.40  per  ton. 


Fig.  15.  Four-story 
brick  building,  150  x  66 
X  47  ft.,  two  sides  ex¬ 
posed. 


Fig.  17.  Twelve-room 
house,  70  X  50  X  16  ft. 
Exposure  moderate.  72° 
F.  maintained. 


Fig.  18.  Frame  house, 
30  X  42  X  18  ft.,  with 
eight  rooms.  70°  F. 
maintained. 


Fig.  19.  Eight-room 
frame  house,  36  x  36  x 
18  ft.  72°  F.  main¬ 
tained. 
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Season’s 

Season’s 

Cost, 

Consump., 

Contents, 

Season’s 

100  Cu.  Ft.  100  Cu.  Ft. 

Cu.  Ft. 

Cost. 

Contents.  Contents. 

116,836 

$  378.24 

$0.3240 

1,080 

33,000 

135.09 

0.4094 

1,365 

131,096 

493.29 

0.3747 

1,249 

145,458 

437.31 

0.3007 

1,002 

426,990 

$1,443.93 

$0.3381 

1,127 

A  somewhat  surprising  thing  noted 
here  is  the  low  operating  cost  for  heat¬ 
ing  homes  with  hot  water  through  ordi¬ 
nary  independent  or  tank  water  heaters. 
Installations  of  this  kind  are  very  cheap 
and  there  is  a  big  field  in  house  heating 
for  this  method. 

Building  No.  37  in  Table  5  is  elimi¬ 
nated  in  the  grand  total  in  Table  9,  In 
fairness  to  average-sized  houses  it  has 
also  been  eliminated  in  the  following 
table  which  should  be  construed  as  more 
nearly  representing  a  truer  average  than 
Table  5. 

Season’s  Season’s 
Cost  per  Consump., 
Contents,  Season’s  100  Cu.  Ft.  100  Cu.  Ft. 


Cu.  Ft. 

Cost.  . 

Contents.  Contents. 

439,251 

$  992.67 

$0.2260 

753 

94,214 

228.18 

0.2422 

807 

63,456 

239.28 

0.3371 

1,257 

596,921 

$1,460.13 

$0.2526 

842 

Like  Building  No.  5  (Table  1),  re¬ 
porting  gas  consumption  on  steam  in  a 
four-family  house  with  gas-designed 
steam  boilers,  it  was  noted  that  there 
was  a  decided  difference  in  the  quan¬ 
tity  of  gas  used  per  apartment  in  four 


suites  of  exactly  the  same  size,  each 
equipped  with  same  kind  and  style  of 
gas-designed  hot  water  boilers,  and  indi¬ 
cating  further  what  differences  may  be 
looked  !for  because  of  different  heat 
exactions  and  care,  or  lack  of  cafe,  in 
operation. 

A  rather  interesting  comparison  can 
be  made  of  cost  in  dollars  and  cents  be¬ 
tween  these  two  four-family  houses.  It 
happens  that  the  same  make  of  gas-de¬ 
signed  steam  and  hot  water  boilers  are 
installed  in  these  two  places. 

Buildjing  No.  5  (Table  1)  reports 
43,200  cu.  ft.  of  contents. 

Building  No.  22  (Table  4)  reports 
78,944  cu.  ft. 

Therefore,  Table  4  shows  83%  more 
cubical  space  than  Table  1. 

The  season  heating  for  steam  in 
Building  No.  5  shows  a  cost  of  $112.95; 
in  Building  No.  22,  for  hot  water 
$108.99.  By  adding  83%  to  the  cost  in 
Building  5,  it  would  show  a  total  cost 
of  $206.69  against  $108.99  for  hot  wa¬ 
ter  in  Building  22. 

Table  7  reports  a  minimum  consump¬ 
tion  of  583  cu.  ft.  of  gas  per  100  cu.  ft. 
of  contents  through  gas-designed  warm 
air  furnaces  against  a  maximum  of 
1,403  cu.  ft.  In  coal  warm-air  furnaces 
equipped  with  burners,  it  shows  a  mini¬ 
mum  of  875  cu.  ft.  of  gas  and  1,954  cu* 
ft.  as.  the  maximum. 

Summary  in  Table  7  shows  an  aver- 


TABLE  2.— STEAM  AND  VAPOR'  GAS  HEATING.— BURNERS  AND  COAL 

BOILERS. 

Steam. 


No.  of 

Contents, 

Sq.  Ft.  of 

Cost  per 

Season’s  Cost  Season’s  Consump- 
per  Sq.  Ft.  of  tion  per  Sq.Ft.of 

Building. 

Cu.  Ft. 

Radiation. 

Season. 

Radiation. 

Radiation,  Cu.  Ft. 

11  . 

. . . .  23,040 

553 

$86.67 

$0.1566 

522 

12  . 

. . . .  59,340 

882 

186.30 

0.2112 

704 

13  . 

. . . .  32,000 

595 

133.71 

0.2247 

749  ' 

14  . 

....  17,316 

312 

86.61 

0.2775 

925 

15  . 

. . . .  465,000 

3,457 

1,039.50 

0.3006 

1,002 

596,696  5,799 

Average  cost  per  100  cu.  ft.  contents . 

$1,532.79 

$0.2643 

881 

.  $0.2567 

Average  consumption  per  100 

cu.  ft.  contents,  cubic  feet., 

. 856 

16  . 

. . . .  36,450 

690 

Vapor. 

$101.49 

$0.1470 

490 

17  . 

. . . .  63,000 

767 

149.37 

0.1947 

649 

18  . 

. . . .  22,680 

325 

83.19 

0.2559 

853 

19  . 

. . . .  23,328 

362 

103.26 

0.2852 

951 

145,458 

2,144 

$437.31 

$0.2040 

680 

Average  cost  per  100  cu.  ft.  contents.. . .  $0.3007 

Average  consumption  per  100  cu.  ft.  contents,  cubic  feet . 1,002 


Fig.  29.  Frame  house, 
32  z  37  X  18  ft.,  with 
nine  rooms  and  bath. 
Ehcposure  moderate.  72° 
F.  maintained. 


Fig.  33.  Nine-r  o  o  m 
frame  dwelling,  40  z  40 
z  18  ft.  Heated  by  four 
triple  copper-coil  Inde¬ 
pendent  or  tank  gas 
water  heaters.  70°  P. 
maintained. 


Fig.  23.  Frame  house, 
27  X  48  X  18  ft.,  with 
ten  rooms  and  bath. 
Moderately  exposed.  72° 
F.  maintained. 


Fig.  26.  Eight-room 
frame  house,  30  x  30  x 
18,  extreme  exposure. 
Heat  regulator  install¬ 
ed.  70°  P.  maintained. 


Fig.  22.  Four-family 
apartment  house.  Suites 
1  and  2  have  each  360 
sq.  ft.  of  radiation, 
Numbers  3  and  4,  368 
sq.  ft.  Six  rooms  in 
each  apartment.  One 
tenant  maintains  7.5° 
F.,  others  70°  P. 


Pig.  25.  Frame  house, 
with  20  rooms  and  four 
baths.  1,124  sq.  ft.  of 
direct  and  70  sq.  ft.  of 
indirect  radiation.  Boil¬ 
er  equipped  with  heat 
regulator.  72°  P.  main¬ 
tained.  Extreme  expos¬ 
ure. 


Fig.  31.  Frame  house, 
23  X  29  X  18,  with  six 
rooms  and  bath.  72° 
F.  maintained. 


Fig.  28.  T  e  n-r  o  o  m  Fig.  30.  Frame  house, 
frame  house,  40  x  40  x  38  x  25  x  18  ft.,  nine 
18  ft.  Heat  regulator  rooms  and  bath.  70° 
attached.  70°  F.  main-  F.  maintained, 
tained. 


Fig.  24.  Frame  house, 
30  X  36  X  18  ft.  70°  F, 
maintained. 


Fig.  21.  Children’s 
day  nursery,  22  x  75  x 
20  ft.  Moderate  expos¬ 
ure,-  70°  F.  maintained. 


Fig.  27.  Frame  house, 
32  X  34  X  18  ft.,  with 
ten  rooms.  Heat  regu¬ 
lator  attached.  70*  P. 
maintained. 


Fig.  34.  Frame  resi¬ 
dence,  36  X  36  X  20 
ft.,  with  twelve  rooms 
and  bath. 
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age  consumption  for  each  100  cu.  ft 
of  contents  for  warm  air  heating  in 
gas  designed  furnaces  of  849  cu.  ft.  of 
gas  against  1,148  cu.  ft.  for  burners  in 
coal  warm  air  furnaces. 


Table  8,  general  summary,  reports  gas 
used  as  actually  shown  by  metered  con¬ 
sumption  detailed  in  Tables  1  to  6,  in¬ 
clusive,  regardless  of  whether  or  not  the 
figures  were  consistent.  To  show  how 


Fig.  20.  House  with 
eight  rooms  and  bath, 
33  X  51  X  18  ft.  Ex¬ 
treme  exposure.  72®  F. 
maintained  by  heat  reg¬ 
ulator  attached  to  gas- 
designed  hot  water 
boiler. 


Fig.  35.  Frame  resi¬ 
dence,  51  X  43  X  18  ft., 
with  eleven  rooms  and 
two  baths.  Heat  regu¬ 
lator  Installed  on  gas 
line  to  water  heaters. 
68®  F.  maintained.  Ex¬ 
posure  moderate. 


Fig.  32.  T  e  n-r  o  o  m 
frame  residence,  24  x 
40  X  18  ft.,  extremely 
exposed.  72®  F.  main¬ 
tained. 


TABLE  3.— STEAM  AND  VAPOR  GAS  HEATING.— SUMMARY  OF  AVERAGE 
COSTS  OF  ALL  CLASSES  UNDER  THIS  HEADING. 


Contents,  Cu.  Ft. 
1,563,412 
33,000 
596,696 
145,458 


2,338,566 


Season’s  Cost. 
$1,837.56 
135.09 
1,532.79 
437.31 


$3,942.75 


Season’s  Cost 
Contents, 
per  100  Cu.  Ft. 
$0.1175 
0.4094 
0.2567 
0.3007 


$0.1686 


Season’s  Consumption 
per  100  Cu.  Ft. 
Contents,  Cu.  Ft. 
392 
1,365 
856 
1,002 


562 


TABLE  4.— HOT  WATER  HEATING.— GAS  DESIGNED  BOILERS. 

Hot  Water. 


Season’s  Cost  Season’s  Consump- 


No.  of 

Contents, 

Sq.  Ft.  of 

Cost  per 

per  Sq.Ft.of 

tion  per  Sq.Ft.of 

Building. 

Cu.  Ft. 

Radiation. 

Season. 

Radiation. 

Radiation,  Cu.  Ft. 

20  . 

. . . .  30,294 

900 

$61.50 

$0.0684 

228 

21  .* . 

. . . .  61,660 

1,397 

100.62 

0.0720 

240 

22  . 

....  78,944 

1,456 

108.99 

0.0749 

249 

23  . 

....  23,328 

823 

63.27 

0.0768 

256 

24  . 

. . . .  19,440 

618 

50.07 

0.0810 

270 

25  . 

....  92,016 

1,194 

115.44 

0.0966 

322 

26  . 

. . . .  16,200 

499 

51.06 

0.1023 

341 

27  . 

....  19,584 

616 

64.83 

0.1053 

351 

28  . 

....  28,800 

657 

93.33 

0.1422 

474 

29  . 

....  21,312 

505 

73.14 

0.1448 

483 

30  . 

....  18,387 

445 

66.21 

0.1488 

496 

31  . 

....  12,006 

341 

55.59 

0.1632 

544 

32  . 

....  17,280 

431 

88.62 

0.2055 

685 

439,251 

9,882 

$992.67 

$0.1004 

335 

Average  cost  per  100  cu.  ft.  contents .  .  $0.2260 

Average  consumption  per  100  cu.  ft.  contents,  cubic  feet . 753 

GAS  DESIGNED  TANK  WATER  HEATERS. 


33  .  28,800  659  $61.38  $0.0931  310 

34  .  25,920  721  72.60  0.1008  336 

35  .  39,494  739  94.20  0.1275  425 


94,214  2,119  $228.18  $0.1077 

Average  cost  per  100  cu.  ft.  contents . . 

Average  consumption  per  100  cu.  ft.  contents,  cubic  feet . 


359 

$0.2422 

807 
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inconsistent  they  prove,  note  the  total 
for  gas  consumed  per  100  cu,  ft.  of  con¬ 
tents  for  houses  and  buildings  of  all 
kinds,  634  cu.  ft.  of  gas  (Table  8) 
against  950  cu.  ft.  (Table  9),  with  large 
buildings  eliminated  and  inconsistent 
figures  omitted. 

Table  9,  with  large  buildings  and  in¬ 
consistent  figures  not  included,  sum¬ 
marizes  as  follows,  for  gas  consumed 


per  100  cu.  ft.  of  contents; 

Cubic 

Feet. 

Hot  water  heating .  842 

Warm  air  heating . 981 

Steam  and  vapor  heating . 1,127 

Average  .  ...  950 


If  our  groups  of  installation  may  be 
construed  as  proper  and  to  represent  a 
true  average,  generally  speaking,  hot 
water  heating  is  cheapest,  warm  air 


next,  costing  14.2%  more 

than  hot 

1909 

1910 

1910 

1911 

November . 

.$  5.00 

$  7.50 

December  . 

8.00 

12.30 

January  . 

11.90 

12.40 

February  . 

9.90 

12.60 

March . 

12.00 

9.00 

April . 

5.10 

13.50 

$51.90 

$69.30 

Average  per  sq.  ft. 

rad . 

.  6.4c 

8.8c 

Av.  outside  tern- 

perature,  deg.  F. 

36“ 

34“ 

water,  and  steam  highest,  costing  25.30% 
more  than  hot  water  and  13%  more  than 
warm  air. 

One  of  the  manufacturers  of  gas-de¬ 
signed  steam  and  hot  water  boilers  re¬ 
cently  had  a  table  of  costs  showing 
month  by  month  from  winter  of  1909- 
1910  to  1914-1915,  inclusive,  cost  for 
gas  consumed  in  a  gas-designed  water 
boiler.  Table  is  noted  below  to  show 
how  consistent  this  owner’s  costs  have 
been  for  six  winters.  This  boiler  was 
used  in  a  two-story  brick  and  shingle 
building  with  tile  roof.  The  outside  di¬ 
mensions  were  30  x  42  x  18  ft.  Eleven 
radiators  were  installed  which  combined 
a  radiation  of  700  sq.  ft. 

The  average  day  and  night  tempera¬ 
ture  maintained  was  74j4°  F.  Water 
temperature  at  zero,  170°  F. 

To  secure  these  figures  a  deduction 
was  made  from  total  bill  of  $1.20  per 


month  for 

cooking. 

laundry 

and  water 

heating. 

1911 

1912 

1913 

1914 

1912 

1913 

1914 

1915 

$  7.80 

$  6.00 

$  9.00 

$  5.70 

12.00 

10.50 

8.40 

12.60 

13.50 

13.80 

14.70 

14.40 

21.00 

14.10 

14.10 

14.40 

13.20 

17.10 

15.90 

11.10 

8.10 

4.80 

8.40 

9.60 

$75.60 

$66.30 

$70.50 

$67.80 

9.8c 

8.4c 

9.0c 

8.6c 

31“ 

37“ 

35° 

Fig.  36.  Twelve-room 
frame  bouse,  54  x  28  x 
18  ft.  Exposure  moder¬ 
ate.  70°  F.  maintained. 

Fig.  37.  House,  i50  x 
140  X  27  ft.,  with  40 
rooms.  70°  F.  main¬ 
tained. 


Fig.  38.  Eight-room 
frame  house,  33  x  31  x 
18  ft.  eras  burners  in 
coal-designed  hot  water 
boiler.  Extreme  expos¬ 
ure.  70°  F.  maintained. 


Fig.  39.  Brick  and 
frame  bouse,  32  x  33  x 
18,  with  eleven  rooms 
and  bath.  Gas  burners 
installed  in  coal-design¬ 
ed  boiler.  Temperature 
maintained  at  78°  F. 
Exposure  moderate. 
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DESCRIPTION  OF  INSTALLATIONS  TESTED. 

The  illustrations  following  picture 
four  kinds  of  gas-designed  hot  water 
boilers.  No  photographs  are  shown  of 
any  of  the  same  makes  of  gas-designed 
steam  boilers,  for  there  is  little  differ¬ 
ence  in  the  outside  appearance.  Boilers 
used  for  steam  are  larger,  so  that  part 
of  the  space  at  the  top  is  used  as  a  steam 
dome.  Fig.  1  shows  the  gas-designed 
hot  water  boiler  installed  as  an  auxiliary 
beside  the  coal  boiler  in  Building  No.  20. 

The  copper  coil  gas-designed  hot 
water  boiler  shown  in  Fig.  2  heats 
Building  No.  23.  This  boiler  is  con¬ 
nected  as  auxiliary  to  the  coal  boiler. 

The  huge  gas-designed  hot  water 
boiler  shown  in  Fig.  3  heats  Building 
No.  25.  It  is  of  cast-iron  sections  and 
is  connected  as  an  auxiliary  to  the  coal 
boiler. 

The  cast-iron  sectional  gas-designed 
hot  water  boiler  shown  in  Fig.  4  heats 
Building  No.  28.  This  boiler  is  con¬ 
nected  as  auxiliary  to  the  coal  boiler. 

A  photograph  is  shown  in  Fig.  5  of 
four  tank  or  independent  gas  water- 
heaters  which  heat  Building  No.  34. 
These  are  what  are  known  as  triple 
copper-coil  water  heaters.  Each  heater- 
contains  27  ft.  of  coil.  They  are  con¬ 
nected  as  can  be  seen,  as  an  auxiljary 
system  to  the  coal  boiler.  A  heat  regu¬ 
lator  controls  the  gas  supply  ,to  the 
heaters. 


The  eight  double  copper  copper-coil 
tank  water-heaters,  connected  as  auxil¬ 
iary  to  coal  boiler  cannot  be  seen  in 
Fig.  6,  because  the  owner  of  this  home 
(No.  35)  has  encased  them  in  a  sheet 
iron  jacket  to  prevent  heat  loss  through 
radiation.  Jacket  can  be  seen  to  left 
at  rear  of  boiler.  Each  heater  contains 
22  ft.  of  copper  coil.  The  gas  supplied 
to  these  heaters  is  controlled  with  a  heat 
regulator.  Note  comparison  in  size  be¬ 
tween  gas  and  coal  installation.  Coal 
boiler  would  not  heat  home  properly. 

Fig.  7  shows  the  coal-designed  hot 
water  boiler  equipped  with  gas  burners 
installed  in  Building  No.  38. 

Another  style  of  coal-designed  hot 
water  boiler  fitted  with  gas  burners  is 
shown  in  Fig.  8.  It  heats  Building  No. 
39.  It  is  hardly  necessary  for  me  to  say 
this  is  not  the  most  desirable  location 
for  a  meter. 

There  are  many  ways  of  installing 
burners  in  coal-designed  steam  and  hot 
water  boilers.  We  are  not  so  egotistical 
as  to  think  or  say  our’s  is  the  best  pos¬ 
sible  way  of  making  burner  installations. 
It  is  the  best  way  we  have  found  to  date, 
and  we  can  recommend  it  as  satisfac¬ 
tory  for  most  installations. 

Fig.  9  shows  a  front  view  as  it  appears 
with  burners  installed  in  a  steam  or  hot 
water  coal-designed  boiler.  First  the 
grates  are  removed  and  a  piece  of  sheet 
iron  is  fitted  at  the  bottom  of  the  boiler 


TABLE  5.— HOT  WATER  HEATING.— BURNERS  IN  COAL  BOILERS. 

Hot 


No.  of  Contents,  Sq.  Ft.  of 

Building.  Cu.  Ft.  Radiation. 

36  .  27,216  749 

37  .  189,000  2,830 

38  .  17,232  671 

39  .  19,008  316 


Water. 


Cost  per 

Season’s  Cost  Season’s  Consump- 
perSq.Ft.of  tion  per  Sq. Ft.of 

Season. 

Radiation. 

Radiation,  Cu.  Ft. 

$68.04 

$0.0909 

303 

399.78 

0.1413 

471 

96.03 

0.1431 

477 

75.21 

0.2379 

793 

252,456  4,566  $639.06  $0.1399  466 

Average  cost  per  100  cu.  ft.  contents . . .  $0.2531 

Average  consumption  per  100  cu.  ft.  contents,  cubic  feet . 844 


TABLE  6.— HOT  WATER  HEATING.— SUMMARY  OF  AVERAGE  COSTS  OF  ALL 


Contents,  Cu.  Ft. 
439,251 
94,214 
252,456 


CLASSES  UNDER  THIS  HEADING. 


Season’s  Cost. 
$992.67 
228.18 
639.06 


Season’s  Cost 
per  100  Cu.  Ft. 
Contents. 
$0.2260 
0.2422 
0.2531 


Season’s  Consumption 
per  100  Cu.  Ft. 
Contents,  Cu.  Ft. 
753 
807 
844 


785,921 


$1,859.91 


$0  2367 


789 
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Fig.  41.  House,  40  x 
30  X  18  ft.,  with  eight 
rooms  and  bath.  No 
coai  furnace  in  this 
house.  70°  F.  main¬ 
tained  during  daytime, 
60°  F.  during  nighttime. 
Heat  reguiator  attach¬ 
ed  to  gas  line  supplying 
furnace.  Fresh  air  tak¬ 
en  from  outside. 


Fig.  42.  Seven-room 
dwelling,  52  x  26  x  18 
ft.,  warm  air  furnace 
connected  as  auxiliary 
to  coal  furnace.  Ex¬ 
tremely  exposed.  65°  F. 
maintained.  Air  taken 
from  basement.  Owner 
reports  coal  cost  previ¬ 
ous  winter  of  $52. 


Fig.  45.  Eight-room 
frame  residence,  60  x  36 
X  18  ft.,  with  gas  burn¬ 
ers  in  a  coal-designed 
warm  air  furnace,  with 
beat  regulator  attach¬ 
ed.  75“  F.  maintained. 
Air  taken  from  both  in¬ 
side  and  outside. 


Fig.  46.  Eight-room 
frame  house,  16  x  48  x 
16  ft.,  with  gas  burners 
installed  in  c  o  a  1-d  e  - 
signed  warm  air  fur¬ 
nace.  Half  of  double 
house  and  has  three 
sides  exposed.  70°  F. 
maintained.  Air  taken 
from  basement. 


Fig.  40.  Frame  house. 

Fig.  43. 

House,  36  x 

Fig.  44.  Frame  dwell- 

Pig.  47.  Frame  house. 

36  X  51  X  18  ft.,  with 

36  X  18  ft.. 

with  twelve 

ing,  19  X  27  X  18  ft. 

23  X  27  X  18  ft.,  six 

eight  rooms 

and  bath. 

rooms  and 

bath.  Ex- 

Gas  burners  installed  in 

rooms  and  bath.  72°  P. 

75°  F.  maintained.  Air 

treme  exposure.  Gas- 

coal  warm-air  furnace. 

maintained.  Air  taken 

taken  from 

basement. 

designed  warm  air  fur- 

70°  F.  maintained.  Air 

from  basement.  Con- 

Owner  reports  using 

nace  connected  as  aux- 

taken  from  basement. 

sumer  reports  coal  cost 

anthracite  coal  previous 

iliary  to  coal  furnace. 

Owner  reports  coal  cost 

of  $50  the  previous  win- 

winter  at  a  cost  of  $83. 

72°  F.  maintained. 

previous  winter  of  $52. 

ter. 

TABLE  7.— WARM  AIR 

GAS  HEATING.— GAS  DESIGNED  FURNACES. 

Warm 

Air. 

Season’s  Cost 

Season’s  Consumption 

No.  of 

Contents, 

Season’s 

per  100  Cu.  Ft. 

per  100  Cu.  Ft. 

Building. 

Cu.  Ft. 

Cost. 

Contents. 

Contents,  Cu.  Ft. 

40  .. 

33,048 

$57.75 

$0.1749 

583 

41  .. 

21,600 

41.31 

0.1914 

638 

42  .. 

14,976 

39.21 

0.2619 

873 

43  .. 

23,328 

98.28 

0.4209 

1,403 

92,952 

$236.55 

$0.2546 

849 

BURNERS  IN  COAL  FURNACES. 

44  .. 

38,880 

$102.06 

$0.2625 

875 

45  .. 

13,924 

44.64 

0.3207  _ 

1,069 

46  .. 

11,178 

51.30 

0.4590  ^ 

1,530 

47  .. 

9,234 

54.12 

0.5861 

1,954 

73,216 

$252.12 

$0.3443  '• 

1,148 

SUMMARY. 

Season’s  Cost 

Season’s  Consumption 

per  100  Cu.  Ft. 

per  100  Cu.  Ft. 

Contents.  Cu.  Ft. 

Season’s  Cost. 

Contents. 

Contents,  Cu.  Ft. 

92,952 

$236.55 

$0.2546 

849 

73,216 

252.12 

0.3443 

1,148 

166,168 


$488.67 


$0.2942 


981 


TABLE  8.— GENERAL  SUMMARY. 
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on  the  grate  rests.  This  is  purposely, 
made  not  to  fit  too  snugly  at  the  sides, 
front  and  back  and  holes  are  cut  a  trifle 
too  large  for  burner  supply  pipes  to  al¬ 
low  enough  secondary  air  to  pass 
through  to  support  combustion. 

Mixers,  as  will  be  observed,  are  in 
the  ash-pit  below  sheet-iron  plate.  Side 
burners  are  installed  from  front  to  back 
above  sheet-iron  bottom  parallel  to  side 
walls.  In  the  center,  round  heater 
burners  are  installed.  Between  center 
and  side  burners  are  placed  rows  of  fire 
brick.  Over  the  side  burners  are  checked 
fire  brick  which  deflect  the  heat  against 
the  water  legs. 

Above  this,  broken  fire  brick  is  thrown 
in,  which  tends  to  maintain  a  high  flame 
temperature  and  at  the  same  time  hold 
back  the  products  of  combustion.  The 
side  burners  only  are  used  except  when 
temperature  is  at  zero  or  below,  when  it 
may  be  necessary  to  use  center  burners 
for  quick  heat. 

Fig,  10  shows  view  of  burner  installa¬ 
tion  in  steam  or  hot  water  boiler  looking 
down  from  the  top. 

Fig.  11  shows  a  gas-designed  warm 
air  furnace  installed  as  an  independent 
or  direct  furnace,  and  heats  Building 
No.  41.  It  is  controlled  by  a  heat  regu¬ 
lator.  Pilot  can  be  seen  lighted  through 
open  door.  As  in  Fig.  8,  sub-meter  is 
badly  located. 

A  view  of  the  rear  of  both  the  coal 
and  gas  furnaces  showing  method  of 
connecting  gas-designed  furnace  as  aux¬ 
iliary  to  coal  warm  air  furnace  is  shown 
in  Fig.  12. 

In  this  installation,  which  heats 
Building  No.  42  fresh  air  supply  may  be 
taken  through  fresh  air  duct  leading  to 
coal  furnace  from  outside  or  from  cellar 
floor. 

Fig.  13  shows  a  large  size  gas-de¬ 
signed  warm  air  furnace  connected  as 
auxiliary  to  coal  furnace  for  heating 
Building  No.  43.  One  direct  heating 
lead  is  taken  .from  top  of  gas  furnace, 
balance  of  leads  are  connected  from  coal 
furnace. 

A  coal-designed  warm  air  furnace 
fitted  with  gas  burners  is  shown  in  Fig. 
14.  This  furnace  heats  Building  No. 
47. 

Like  burner  installation  illustrated 
and  described  for  steam  and  hot  water 
boilers,  the  burner  installation  shown  in 


Fig.  15  is  the  best  we  have  found  to  date 
for  use  in  coal  designed  warm  air  fur¬ 
naces. 

Burners  like  these  are  used  in  round 
steam  and  hot  water  coal  boilers  as  well 
as  warm-air  coal  furnaces.  The  efficiency 
is  not  as  great  as  we  should  like  to  have 
it,  but  for  a  cheap  serviceable  installa¬ 
tion  it  answers  every  practical  purpose. 
After  removing  grates  from  coal  fur¬ 
nace  a  sheet-iron  plate  is  cut  to  not  too 
snugly  fit  in  fire  pot  on  grate  rests,  and 
holes  are  cut  to  allow  burner  supply  pipes 
to  pass  through,  somewhat  larger  than 
needed  to  provide  enough  secondary  air 
to  support  combustion.  A  sunflower 
type  of  sectional  burner  of  two,  three  or 
four  sections  is  used  whose  diameter  is 
somewhat  smaller  than  the  fire  pot,  at 
point  where  burner  is  installed.  Whole 
fire  brick  are  then  laid  on  the  top  of 
the  burner  in  the  center  and  checked 
brick  around  the  edge  of  the  fire  pot, 
one  resting  on  burner,  the  other  against 
fire  pot  to  deflect  heat  against  fire  pot. 
Later  broken  fire  brick  is  thrown  in  to 
help  maintain  a  high  flame  temperature 
and  to  hold  back  the  products  of  com¬ 
bustion.  Enough  broken  fire  brick  may 
be  used  to  bring  top  level  up  to  3  or  4 
in.  of  bottom  of  fire  door. 

ECONOMY  OF  GAS  DESIGNED  HEATERS. 

Gas-designed  boilers  and  furnaces 
are  unquestionably  cheaper  to  operate 
than  any  burner  that  possibly  could  be 
installed  in  coal  boilers  or  furnaces. 

As  much  economy  in  gas  consumption 
should  be  practiced  as  possible  in  mak¬ 
ing  burner  installations,  even  in  those 
sections  where  coal  is  sold  at  a  high 
price,  for  the  time  will  come  when  nat¬ 
ural  gas  will  not  be  so  plentiful  as  it  is 
today  and  we  will  have  need  then,  if  not 
now,  to  meet  competition  in  other  fuels, 
because  of  probable  advances  in  cost  of 
gas. 

Experiments  are  constantly  being 
made  in  the  effort  to  learn  better  ways 
for  applying  gas  to  coal-designed  house 
heating  appliances.  We  have  learned  of 
some  refinements  in  our  present  installa¬ 
tions  to  increase  efficiency  and  are  about 
to  try  them  out  in  actual  practice  follow¬ 
ing  our  laboratory  tests,  but  are  not  pre¬ 
pared  to  advocate  them  until  we  ascer¬ 
tain  how  practical  they  may  prove. 

Manufacturers  of  gas-designed  house 
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TYPES  OP  GAS  HEATERS  INSTALLED  IN  THE  BUILDINGS  TESTED. 


heating  boilers  and  furnaces  are  also 
hard  at  work,  constantly  endeavoirng  to 
improve  the  efficiency  of  their  product 
and  the  future  will  doubtless  see  won¬ 
derful  strides  in  this  direction. 


Discussion. 

In  the  discussion  of  the  paper  it  was 
brought  out  that  as  much  care  is  re¬ 
quired  in  the  manipulation  of  the  check 
draft  on  the  flue  pipe  leading  from  the 
coal  furnace  as  is  required  in  any  other 
portion  of  the  apparatus,  A  safe^ 
damper  is  favored,  having  a  hole  in  the 
center.  This  is  kept  closed  as  much  as 
possible  without  smothering  the  flames 
in  the  furnace.  Some  of  the  heat  must 
be  allowed  to  escape  to  carry  away  the 
products  of  combustion,  otherwise  there 
would  be  moisture  in  the  flue  pipe  or 
chimney  which  sometimes  causes  trouble 
by  seeping  through  the  brick  in  the  chim¬ 


ney  and  ruining  the  decorations  in  the 
home. 

In  reply  to  a  question  as  to  why  the 
mixers  are  placed  directly  under  the 
grates  rather  than  in  front  of  the  fire 
pot  door,  it  was  stated  that  there  is  some 
heat  radiation  in  the  iron  plate  at  the 
bottom  of  the  furnace  and  it  preheats  the 
air  somewhat  to  have  the  air  mixers  in 
the  ash  pit. 

Combination  coal  and  gas  furnaces,  it 
appeared  from  the  discussion,  are  not 
very  satisfactory  for  gas.  The  burners 
installed  in  them  are  wasteful  of  gas  for 
the  reason  that  the  heat  is  not  applied  at 
the  proper  point. 

One  speaker  asked  if  some  of  the  low 
operating  cost  figures  obtained  might  not 
be  due  to  the  prolonged  absence  of  a 
family.  He  was  informed  that  no  watch 
was  kept  over  the  houses  in  this  connec-, 
tion.  It  was  admitted  that  some  of  the 
costs  were  very  low. 
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New  Apparatus  for  testing  Heat  Losses 


In  connection  with  an  elaborate  pro¬ 
ject  for  revising  practically  all  of  the 
existing  so-called  standard  coefficients 
for  calculating  heat  transmission  through 
building  materials,  radiators,  etc.,  some 
of  the  recent  work  done  in  this  direction 
at  the  University  College  in  London  is 
described  by  A.  H.  Barker,  B.  Sc.,  in 
Domestic  Engineering  (London). 

It  will  be  recalled  that  some  time  ago 
the  (British)  Institution  of  Heating  and 
Ventilating  Engineers  formed  a  commit¬ 
tee  for  the  express  purpose  of  carrying 
out  this  work  and  the  committee  has  re¬ 
quested  the  heating  and  ventilating  de¬ 
partment  of  the  University  College  to 
take  the  lead  in  the  experimental  part 
of  the  work. 

In  answer  to  the  question,  “What  do 
we  require  for  practical  purposes?”  Mr. 
Barker  expresses  the  opinion  that  we  re¬ 
quire  to  find  the  absolute  values  and  not 
merely  the  proportional  magnitudes  of 
a  set  of  coefficients,  such  that  if  they  are 
adopted  in  connection  with  a  correct  and 
scientific  method  of  calculation  from  the 
area  of  walls,  roof,  windows,  etc.,  the 
result  secured  will  be  one  which  a  cus¬ 
tomer  will  generally  find  satisfactory; 
which  will,  in  other  words,  with  a  freez¬ 
ing  temp>erature  outside,  maintain  a  suit¬ 
able  feeling  of  warmth  which  may  be 
taken  to  correspond  to  an  approximate 
temperature  of  60®  or  65®  F.  indoors, 
with  heating  interrupted  during  the 


night.  We  desire  further  to  know  as 
nearly  as  possible  the  practical  effect  on 
the  transmission  and  on  the  temperature 
of  variations  in  the  interruption  of  heat¬ 
ing,  outdoor  conditions,  such  as  wind, 
rain,  sunshine,  etc. 

PORTABLE  APPARATUS  REQUIRED. 

One  of  the  first  requisites  determined 
by  previous  experiments,  is  a  portable 
apparatus  consisting  of  radiators  and 
means  for  heating  them,  which  can  be 
installed  in  a  room  without  much  diffi¬ 
culty.  The  essential  features  of  such  an 
apparatus  are  that  it  can  be  heated  to 
any  desired  degree,  that  the  exact 
amount  of  heat  given  off  from  it  can  be 
measured,  and  finally,  that  it  must  be 
self-contained  and  light. 

APPARATUS  FOR  MEASURING  HEAT  LOSSES 
FROM  ROOMS. 

Such  an  apparatus,  designed  by  Mr. 
Barker  for  determining  the  heat  losses 
from  rooms,  is  shown  in  Fig.  1.  a  is  an 
acetylene  generator  capable  of  generat¬ 
ing  a  considerable  volume  of  acetylene 
or  other  gas,  as  may  be  necessary  to 
supply  heat  to  the  radiator ;  b  is  a  regu¬ 
lator  surrounded  on  all  sides  by  water 
for  maintaining  at  a  constant  value  the 
temperature  of  the  water  in  the  radiator. 
The  regulator  may  also  be  arranged  to 
be  operated  by  the  temperature  in  the 
room. 


APPARATUS  DESIGNED  BY  A.  H.  BARKER  FOR  MEASURING  HEAT  LOSSES  PROM 

ROOMS. 
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c  is  a  radiator  of  special  make  con¬ 
taining  tubes  so  arranged  that  the  water 
can  be  heated  in  it  by  the  combustion  of 
gas  generated  in  the  apparatus  a.  d  is 
a  small  air  pump  for  abstracting  the 
waste  gases.  There  is  an  additionl  pump 
for  maintaining  a  constant  circulation  of 
water  in  the  radiator,  the  pipes  on  the 
heater  being  made  long  enough  to  ab¬ 
sorb  practically  the  whole  of  the  heat 
from  the  waste  gases  almost  down  tQ  the 
temperature  of  the  water.  Several  of 
the  radiator  coils  might  be  used  as  shown 
for  further  abstracting  the  heat  from  the 
gases,  e  is  a  self-registering  gas  meter. 

HOW  THE  APPARATUS  OPERATES. 

The  method  of  observation  is  as  fol¬ 
lows  : 

First  measure  the  acetylene  gas  used 
and  make  a  careful  determination  of  the 
calorific  value  of  the  same.  Then  light 
the  burners  and  set  the  motors  at  work. 
The  vitiated  gases  are  drawn  oif  through 
the  coil  in  which  most  of  the  heat  of 
combustion  of  the  gas  is  abstracted  and 
then  discharged  into  the  room  at  sev¬ 
eral  different  points. 

In  this  way  the  radiator  may  be  main¬ 
tained  at  any  required  temperature 
which  is  automatically  regulated  to  suit 
the  desired  temperature  conditions  in  the 
room.  Careful  and  continuous  obser¬ 
vation  has  to  be  made  by  means  of  con¬ 
tinuously  recording  thermometers  of  the 
inside  and  outside  temperatures,  wind, 
etc.,  and  continuous  observation  also 
made  of  the  interchange  of  air.  The  lat¬ 
ter  may  be  accomplished  through  a  car¬ 
bonic  acid  test. 

In  testing  rooms  having  fixed  heating 
apparatus,  it  is  proposed  to  produce  the 
CO2  by  the  combustion  of  weighed 
quantities  of  sperm  candles.  If  the 
method  above  outlined  is  used  for  rooms 
having  no  existing  heating  apparatus,  the 
quantity  of  CO2  can  be  measured  by  the 
same  means  used  in  producing  the  heat. 

The  gas,  acetylene,  which  is  used,  is  of 
known  composition  and  known  calorific 
value,  and  the  quantity  of  CO2  produced 
by  the  combustion  of  a  known  volume 
of  it  can  be  calculated  easily.  There¬ 
fore,  to  obtain  the  interchanges  it  is  only 
necessary  to  analyze  the  air  continuously 
and  make  calculations  on  the  result. 


LENGTHY  TESTS  NECESSARY. 

These  experiments  would  have  to  be 
conducted  until  the  room  attained  a  con¬ 
stant  temperature  which  would  have  to 
be  maintained  thereafter.  The  hourly 
consumption  of  heat  in  maintaining  this 
temperature  would  have  to  be  calculated 
from  the  consumption  of  gas  and  careful 
calculations  made  of  the  dimensions  of 
the  room,  the  temperature  on  each  side 
of  every  wall  and  all  other  matters  hav¬ 
ing  a  bearing  on  the  loss  of  heat  from 
the  room. 

The  actual  amount  of  heat  loss  would 
then  be  compared  with  the  calculated 
amount,  based  on  the  given  inside  and 
outside  temperatures.  If  the  present  co¬ 
efficients  are  found  to  be  in  error,  then 
the  laboratory  experiments  here  indi¬ 
cated  will  furnish  the  relative  proportion 
of  the  respective  coefficients.  If  this 
process  were  carried  out  for  a  large  num¬ 
ber  of  rooms,  a  very  reliable  set  of 
figures  could  be  obtained. 

In  Mr.  Barker’s  opinion,  each  room 
should  be  experimented  on  during  cold 
weather  for  at  least  one  week  and  it  is 
estimated  that  this  would  require  the 
entire  time  of  two  men.  It  is  proposed 
to  obtain  permissions  from  owners  of 
unused  houses,  preferably  furnished,  for 
the  experiments. 

DESIGN  OF  APPARATUS  FOR  MEASURING 
RADIATOR  HEAT  TRANSMISSION. 

The  experiments  should  not,  of  course, 
be  confined  to  dwelling  houses,  but  the 
size  of  testing  apparatus  necessary  to 
conduct  a  similar  test  on  a  large  hall, 
for  instance,  would  be  considerable.  For 
this  reason  large  buildings  would  have  to 
be  tested  with  radiators  already  pro¬ 
vided.  It  might  be  sufficient  to  make 
tests  of  a  plant  by  taking  frequent  read¬ 
ings  of  the  surface  temperatures  of  each 
of  the  radiators  and  calculating  the  heat 
given  off  from  each.  In  order  to  do  this 
it  will  be  necessary  to  develop  consider¬ 
ably  the  methods  which  we  have  at  pres¬ 
ent  for  determining  the  actual  value  of 
the  surface  temperature  of  radiator  or 
pipes. 

Mr.  Barker  then  described  what  had  al¬ 
ready  been  accomplished  in  this  direction 
by  his  staff,  using  the  principle  of  re¬ 
sistance  thermometers.  The  method  is 
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to  attach  a  known  resistance  to  the  sur-  being  that  the  coil  will  take  up  the  tern- 
face  of  a  flexible  non-conducting  en-  perature  of  the  surface.  Special  meth- 
velope,  such  that  it  can  be  pressed  into  ods  of  calibration,  of  course,  would  be 
contact  with  the  surface,  the  assumption  required. 


Humidity  and  Its  Measurement 

By  Kenneth  G.  Smith.* 


According  to  the  law  of  partial  pres¬ 
sures,  commonly  known  as  Dalton’s 
Law,  two  gases  at  the  same  temperature 
do  not  interfere  with  each  other’s  pres¬ 
sures  when  mixed,  provided  there  is  no 
chemical  action.  Each  one  exerts  the 
same  pressure  that  it  would  at  the  given 
temperature  if  the  other  were  not  pres¬ 
ent.  The  total  pressure  is  the  sum  of 
the  pressures  of  the  two  gases.  Experi¬ 
ment  shows  that  this  law  holds  good 
for  a  mixture  of  gas  and  vapor,  such  as. 
water  vapor  and  air.  Taking  water 
vapor  and  air  as  an  example,  if  Pa  is 
the  air  pressure  and  Po  the  vapor  pres¬ 
sure,  then  Pa  +  Po  =  Pt  =  total  pres¬ 
sure  of  vapor  and  air. 

If  the  vapor  is  saturated,  the  tempera¬ 
ture  of  the  mixture  is  definitely  fixed  at 
the  saturation  temperature  correspond¬ 
ing  to  the  pressure  Pt.  If  the  tempera¬ 
ture  is  higher  than  the  saturation  tem¬ 
perature  at  the  given  pressure,  the  vapor 
is  superheated.  Water  vapor  in  the  at¬ 
mosphere  is  superheated  except  on 
damp,  foggy  days  when  the  water  vapor 
is  saturated  or,  as  we  say,  the  air  is 
saturated  with  moisture. 

The  weight  of  1  cu.  ft.  of  superheated 
vapor  is  less  than  the  weight  of  1  cu.  ft. 
of  saturated  vapor.  If  m^  is  the  weight 
of  a  cubic  foot  of  saturated  vapor  and 
mg  ==  weight  of  a  cubic  foot  of  super¬ 
heated  vapor  at  the  same  temperature, 

mg 

then  the  ratio - expressed  in  per  cent. 

is  the  relative  humidity  of  the  air  contain¬ 
ing  the  vapor.  That  is,  it  is  the  ratio  of 
the  moisture  actually  contained  in  the 
air  to  that  which  the  air  could  contain 
at  that  temperature  if  saturated. 

If  a  mixture  of  air  and  superheated 
vapor  is  cooled  at  constant  pressure  (say 
atmospheric  pressure),  it  will  finally 
reach  a  point  where  the  vapor  becomes 
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saturated  instead  of  superheated  and 
further  results  in  condensation.  The 
temperature  at  which  condensation  be¬ 
gins,  that  is  the  dew  point  is  simply  the 
saturation  temperature  for  the  given 
pressure.  The  gas  law  PV  =  constant, 
which  we  may  assume  holds  good  for 
low  vapor  pressures,  gives  us  the  means 

mg 

of  calculating  the  ratio - referred  to 

nil 

above  as  the  relative  humidity. 

Let  Pi  Vi  represent  the  condition  of 
saturated  vapor  at  the  given  temperature 
and  Pg  Vg  its  actual  condition  at  this 
temperature,  that  is,  in  its  superheated 
state. 

Pg  Vi 

P,  Vg  =  P,  Viand - = - 

Pi  Vg 

Consider  now  that  the  vapor  is  cooled 
at  a  constant  pressure  Pg  down  to  the 
saturation  temperature,  that  is,  to  the 
dew  point.  Since  Pg  is  unchanged  the 

Pg  Vi 

ratio  —  =  —  still  holds  good.  If 

Pi  Vg 

now  we  substitute  for  the  volumes  per 
cubic  foot,  their  reciprocals,  the  weight 

Pg  mg 

per  cubic  foot,  we  have  —  =  — 

Pi  mi 

Hence,  the  relative  humidity  in  per 
cent,  is  equal  to  the  ratio  of  the  pressure 
(corresponding  to  the  dew  point)  to  the 
saturation  pressure  (corresponding  to 
the  temperature  of  the  mixture). 

A  TYPICAL  EXAMPLE. 

An  example  will  make  this  method  of 
measuring  humidity  clear.  Suppose  that 
air  has  a  temperature  of  70°F.  and  th^ 
dew  point  is  found  to  be  55 °F.  What  is 
the  humidity  and  weight  of  vapor  per 
cubic  foot?  From  a  table  of  vapor  pres¬ 
sure  we  find  that  at  55°  the  saturation 
pressure  is  0.436  in.  of  mercury.  At  75° 
the  saturation  pressure  is  0.8735  in.  of 
mercury.  The  relative  humidity  is  then 
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0.436 

- =  50  per  cent.,  very  nearly.  If 

0.8735 

the  air  were  saturated  at  75°  it  would 
contain  9.36  grains  of  moisture  per 
cubic  foot.  Hence,  at  50  per  cent,  satu¬ 
ration  it  contains  9.36  X  0.5  =  4.68 
grains  per  cubic  foot. 

To  measure  moisture  in  this  way 
would  be  difficult  under  other  than  labo¬ 
ratory  conditions  and  for  that  reason  the 
method  using  a  wet  and  dry  bulb  ther¬ 
mometer  is  more  generally  used.  The 
dry  bulb  thermometer  is  simply  an  ordi¬ 
nary  Fahrenheit  thermometer.  The  wet 
bulb  thermometer  is  exactly  the  same  ex-, 
cept  that  it  has  a  piece  of  muslin  or  other 
porous  material  wrapped  around  the 
bulb  and  saturated  with  water.  When 
both  are  exposed  to  the  air,  the  wet  bulb 
thermometer  immediately  falls  to  a  lower 
temperature  than  the  dry  bulb  thermom¬ 
eter,  due  to  the  fact  that  the  evaporation 
of  the  moisture  in  the  cloth  requires  heat. 
The  drier  the  air,  the  more  the  evapora¬ 
tion  and  the  greater  the  drop  in  tem¬ 
perature.  From  the  difference  in  tem¬ 
perature  between  the  wet  and  dry  bulb 
thermometers  the  humidity  may  be  cal¬ 
culated.  In  practice  it  is  not  calculated 
but  read  directly  from  a  table  or  curve. 

EXPLANATION  OF  WET  BULB  TEM¬ 
PERATURES. 

One  might  naturally  ask  the  reason 
for  the  fixed  temperature  to  which  the 
wet  bulb  thermometer  drops.  This  tem¬ 
perature  is  known  as  the  temperature  of 
adiabatic  saturation  and  is  fixed  for  any 
dry  bulb  temperature  and  percentage  of 
humiditv.  To  understand  this  statement 
imagine  three  thermometers  placed  in  a 
body  of  air  to  which  moisture  is  to  be 
added  without  exchange  of  heat  with  any 
source  outside  of  the  air  and  water.  The 
first  thermometer  is  arranged  to  show 
the  dew  point  and  reads  the  lowest.  The 
second  or  dry  bulb  thermometer  shows 
the  dry  bulb  temperature  or  as  we  call 
it,  the  temperature  of  the  air.  The  third 
thermometer  shows  a  temperature  be¬ 
tween  the  dry  bulb  temperature  and  the 
dew  point.  To  make  the  case  concrete 
let  us  consider  air  at  70°  and  33  per  cent, 
saturated.  Conditions  are  then  as  fol¬ 
lows: 


Dry  bulb  temperature .  70° 

Dew  point .  39° 

Wet  bulb  temperature .  54° 


If  now  a  fine  spray  of  water  having  a 
temperature  higher  than  39°  is  intro¬ 
duced,  the  air  absorbs  moisture  with  the 
result  that  the  dry  bulb  temperature 
drops  at  once,  the  dew  point  temperature: 
rises  and  the  wet  bulb  temperature  re^ 
mains  stationary.  The  reason  is  that  the 
total  heat  of  the  air  is  constant.  The 
heat  required  to  evaporate  the  moisture 
is  rendered  latent  and  the  sensible  heat 
as  shown  by  the  dry  bulb  thermometer 
becomes  less,  but  the  sum  of  latent  and' 
sensible  heat  is  constant.  If  moisture- 
continues  to  be  added  the  dew  point  tem¬ 
perature  continues  to  rise,  the  dry  bulb' 
temperature  continues  to  fall  until  all 
three  are  stationary  at  the  wet  bulb  tem¬ 
perature,  when  the  air  is  saturated.  The 
total  heat  of  the  air  is  the  same  as  it  was 
before  the  moisture  was  added,  but  it 
contains  more  latent  and  less  sensible 
heat.  On  the  total  heat  the  wet  bulb 
temperature  depends,  and,  therefore,  it 
is  fixed  for  any  temperature  and  percent¬ 
age  of  humidity,  because  the  total  heat 
of  the  air  in  the  given  condition  is  fixed.. 

In  the  above  example  the  percentage- 
of  humidity  may  be  calculated  if  we 
know  the  dry  and  wet  bulb  temperatures. 
These  are  as  given,  dry  bulb  70°,  wet 
bulb  54°,  54°  is  the  temperature  of  adia¬ 
batic  saturation  and  at  this  temeprature 
the  air  contains  62.14  grains  per  pound 
when  saturated.  The  total  heat  of  the- 
mixture  equals  the  heat  of  the  air  plus 
the  heat  of  the  moisture  =  0.2375  x  54  + 
1084.7  X  62.14 

- =  22.44  B.  T.  U.  Since 

7000 

the  total  heat  of  the  air  is  constant  dur¬ 
ing  the  change  the  total  heat  at  70°’ 
equals  the  total  heat  at  54°. 

0.2375  X  70  +  ( 1084.7)  +  (48  x  16)  x  X  = 
22.44. 

X  =  grains  of  moisture  in  air  at  70°:. 
0.48  =  specific  heat  of  the  vapor. 

Solving  for  X  we  have  X  =  37.2  grains 
per  pound  of  air. 

Since  saturated  air  at  70°  contains 
110.01  grains  per  pound  the  humidity  is 
37.2 

- -  33  per  cent. 

110.01 
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A  REMARKABLE  set  of  figures  is 
that  presented  in  this  issue,  show¬ 
ing  the  operating  costs  in  some  47  build¬ 
ings,  in  Cleveland,  Ohio,  all  heated  with 
natural  gas  as  a  fuel.  Most  of  the  rec¬ 
ords  are  for  private  residences  and,  with 
the  dimensions  given,  offer  an  interesting 
check  on  the  calculated  requirements. 
While  natural  gas  was  the  fuel  used,  the 
heaters  themselves  were  designed,  in  some 
cases,  for  steam  heating  and  in  others  for 
hot  water,  while  still  others  were  in  the 
form  of  warm  air  furnaces.  The  paper 
supplements  very  nicely  the  few  data  al¬ 
ready  published  on  this  subject. 

One  of  the  most  significant  features  of 
the  investigation  was  the  record  of  high 
indoor  temperatures  in  so  many  of  the 
buildings  heated.  Not  only  that,  but  in 
many  cases  the  high  temperatures  were 
distinctly  specified  and  provided  for,  run¬ 
ning  from  74°  F.  as  high  as  87°  F.  Here 
we  have  confirmation  of  the  general  state¬ 
ments  so  often  made  that  Americans  hab¬ 
itually  live  in  over-heated  houses.  This, 


too,  in  a  climate  that  compares  favorably 
for  sharp  winter  weather  with  that  of 
any  of  our  colder  sections. 

The  most  recent  researches  have  shown 
the  most  desirable  indoor  temperature  to 
be  68°  F.,  with  a  relative  humidity  of 
42%,  or  as  Dr.  Hill,  of  the  Chicago  di¬ 
vision  of  ventilation,  expressed  the  re¬ 
quirements  to  be  met  in  testing  school 
equipments :  temperature,  68°  F. ;  relative 
humidity,  42% ;  air  supply,  30  cu.  ft.  per 
minute  per  person;  air  movement,  2  ft. 
per  second;  parts  of  CO  in  10,000,  8; 
dust  count,  100,000  particles  per  cubic 
centimeter;  bacteria,  12  colonies  per 
three-minute  plate. 

If  this  even  approximates  the  ideal, 
one  of  the  first  steps  in  the  impending 
efforts  for  the  uplift  of  the  art  should  be 
a  campaign  for  more  reasonable  indoor 
temperatures,  for  they,  certainly  have  a 
bearing  on  the  practical  side  of  the  heat¬ 
ing  engineer’s  work. 


OUTSIDE  of  an  association  gather¬ 
ing,  a  discussion  of  “co-operation 
among  heating  engineers”  is  not,  as  a 
rule,  taken  seriously.  “Knocking  among 
heating  engineers”  would  be  a  more  like¬ 
ly  subject  of  debate.  This  is  probably 
true  of  other  industries  in  their  earlier 
stages.  As  a  profession  gets  larger  the 
diversity  of  interests  is  very  often  suffi¬ 
cient  in  itself  to  bring  about  a  more  lib¬ 
eral  point  of  view  on  the  part  of  those 
concerned.  The  difficulty  just  now  with 
the  heating  engineer  is  for  him  to  realize 
the  extent  to  which  his  profession  has 
grown.  It  is  difficult  to  collect  statistics, 
but  it  may  be  easily  shown  that  the  pro¬ 
fession  has  experienced  an  astonishing 
growth  in  the  past  decade.  It  is  high 
time  that  the  habitual  “knocker”  took  a 
new  view  of  the  situation  and  got  in  touch 
with  the  big  forward  movement  going  on 
in  the  trade.  It  is  here,  and  there  is 
enough  glory  in  it  for  every  man  Jack  in 
the  profession.  Try  boosting  awhile ! 
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TtiE  consuiho  fflorcm 

The  Consulting  Engineer  ”  is  prepared  to  reply,  in  this  department,  to  any  ques¬ 
tions  which  our  readers  may  ask  regarding  problems  connected  with  the  design 
and  installation  of  mechanical  equipments  of  buildings. 


Conducted  by  Ira  N.  Evans,  C.  E. 


59 — Recent  Data  on  the  Recirculation  of 
Air. 

Question  :  Some  time  ago,  in  discussing  the 
economy  of  recirculating  air  for  ventilating 
purposes,  you  reached  the  conclusion  that 
the  apparent  economy  in  the  fuel  bill  would 
be  more  than  offset  by  the  cost  of  dehumidi¬ 
fication  which,  you  showed,  would  be  nec¬ 
essary  if  no  fresh  air  were  admitted  to 
mingle  with  the  vitiated  air.  Recently  a 
paper  was  presented  before  the  heating  en¬ 
gineers’  society  that  appeared  to  show  the 
economy  of  recirculation  of  the  air.  Can 
you  reconcile  the  conclusions  reached  in 
this  paper  with  your  statements  as  referred 
to? 

Answer  :  In  considering  the  paper  by  G.  L. 
Larsen  on  “Tests  on  the  Recirculation  of 
Washed  Air,”  which  is  the  one  referred  to 
by  our  correspondent,  attention  should  be 
directed  to  the  conditions  under  which  the 
test  was  made,  as  these  conditions  would 
seldom  obtain,  at  least  in  elementary 
schools  in  large  cities.  The  recirculation 
of  the  same  air,  in  that  case,  would  cer¬ 
tainly  reduce  the  steam  consumption  over 
that  in  using  outdoor  air.  The  intermittent 
flow  of  condensation,  when  the  thermostats 
turn  on  steam,  is  due  to  the  preliminary 
heating  of  the  cast-iron  radiators  which 
will  condense  as  much  as  25  lbs.  per  square 
foot  per  hour  under  these  conditions.  This 
heat  is,  of  course,  given  up  after  the  steam 
is  turned  off. 

The  reduction  in  the  condensation  when 
the  air  is  recirculated  is  undoubtedly  in  ac¬ 
cordance  with  the  facts.  The  radiators  are 
placed  under  the  windows  adjacent  and  the 
cold  air  falling  on  them  is  heated  and 
rises  to  the  ceiling  where  the  temperature 
is  anywhere  from  10°  to  20®  higher  than  at 
the  floor. 

The  operation  of  the  fan  in  circulating 
the  air  from  the  ceiling  to  the  floor  outlet 
causes  the  heat  to  dissipate  and  distribute, 
increasing  the  temperature  adjacent  to  the 
direct  radiators  and  equalizing  the  tempera¬ 
tures  at  the  floor  and  ceiling. 

The  writer  has  used  this  method  of  recir¬ 


culation  in  high  shop  buildings.  By  start¬ 
ing  the  fan  and  recirculating  the  air  from 
the  roof  to  the  floor  level,  the  temperature 
6  ft.  from  the  floor  has  been  raised  10® 
without  supplying  additional  heat.  The  re¬ 
duction  of  the  temperature  under  the  roof, 
of  course,  decreases  the  radiation  of  heat 
to  the  outside  through  the  roof,  thus  de¬ 
creasing  the  heat  requirements. 

Following  are  a  few  figures  giving  the 
conditions  as  described  in  the  test  as  com¬ 
pared  to  what  might  be  expected  in  a 
large  city  school: 

This  is  a  high  school  building  evidently 
situated  in  an  open  country  space,  where, 
if  there  were  no  mechanical  ventilation  pro¬ 
vided  at  all,  probably  no  serious  effects 
would  result.  Many  of  the  pupils  are  shift¬ 
ed  at  intervals  from  class  to  recitation* 
rooms.  There  are  also  the  usual  inter¬ 
missions  of  recess  and  lunch  periods;  in* 
short,  probably  a  shifting  of  classes  dur¬ 
ing  every  hour  of  the  session. 

All  rooms,  both  occupied  and  unoccu¬ 
pied,  are  interconnected  through  the  recir¬ 
culation  ducts  so  that  the  air  is  diffused 
through  the  entire  building.  It  will  also 
be  noted  that  there  were  only  250  pupils 
average  at  the  time  of  the  test.  The  fig¬ 
ures  show  that  there  are  158,540  cu.  'ft. 
of  space  in  the  class  rooms  for  the  250' 
pupils,  or  over  600  cu.  ft.  per  pupil.  If 
the  entire  cubical  contents  of  the  rooms 
supplied  are  taken  into  account,  there  are 
268,684-^-250,  or  1,460  cu.  ft.  of  space  per 
pupil.  Class  room  8  shows  800  cu.  ft.  of 
space  for  the  student  capacity,  or,  with  an 
attendance  of  16,  over  1,000  cu.  ft.  Class¬ 
room  10  shows  about  500  cu.  ft.,  and,  for 
the  actual  attendance,  680  cu.  ft. 

In  a  class  room  as  arranged  for  an  ele¬ 
mentary  school,  there  would  be  provided' 
216  cu.  ft.  per  pupil,  and  the  attendance 
would  be  the  maximum  or  40  pupils  for 
5,640  cu.  ft.  of  space. 

In  the  Larsen  test,  the  air  supply  was 
5,726  cu.  ft.  for  the  class  rooms  occupied  or 
23  cu.  ft.  per  pupil  per  minute  for  the  pupils^ 
actually  in  attendance.  If  the  total  air  sup* 
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ply  of  15,000  cu.  ft.  were  taken,  it  would 
make  60  cu.  ft.  per  pupil  actually  in  attend¬ 
ance. 

THE  FIRE  RISK  A  FACTOR. 

Another  point  that  is  worth  considering 
-in  this  connection  is  the  question  of  how 
these  return  flues  to  the  fan  interconnecting 
the  class  rooms  would  affect  the  carrying 
•of  sound,  and  also  the  view  the  fire  author¬ 
ities  in  a  large  city  would  take  of  the 
building  as  a  fire  risk.  Where  schools  are 
•designed  under  Massachusetts  laws,  there 
are  no  flues  interconnecting  and  an  equal 
amount  of  air  has  to  be  renewed,  as  well 
-as  supplied. 

Referring  again  to  the  tests  in  question, 
the  building  is  equipped  with  an  air  wash¬ 
er  capable  of  handling  30,000  cu.  ft.  of  air 
per  minute  and  it  is  only  washing  15,000 
cu.  ft.  If  this  school  were  in  a  crowded 
•city,  with,  say,  60  children  per  class  room 
and  if  the  pupils  were  not  transferred  from 
room  to  room  and  there  was  no  auditorium 
•other  than  throwing  the  class  rooms  to- 
:gether  by  means  of  folding  doors,  the  re¬ 
sults  would  be  materially  different. 

The  actual  air  supplied  to  this  school 
when  the  amount  per  pupil  and  cubic  space 
per  pupil  are  taken  into  account  will  be 
found  to  be  as  great,  if  not  more,  than  that 
supplied  in  large  elementary  schools  in 
cities.  With  an  initial  condition  of  368,684 
Cu.  ft.  of  space  and  with  three  changes  per 
session,  due  to  leakage  and  open  doors, 
which  would  occur  when  the  pupils  went 
to  lunch  and  recess,  in  five  hours  the  ac¬ 
tual  air  supply  would  be  (368,684  x  3)  -j- 
(250  X  5  hrs.  x  60  min.)  =  15  cu.  ft.  of 
actual  fresh  air  per  pupil,  with  no  allowance 
for  the  removal  of  used  products  by  the  air 
washer  and  the  induced  air  supply,  due  to 
the  small  ventilating  fan  in  the  attic. 

On  the  whole,  it  is  seen  that  the  ventila¬ 
tion  is  rather  liberal  under  the  conditions 
-named.  With  less  cubic  space  per  pupil 
and  figuring  on  400  B.  T.  U.  being  given 
“up  by  40  pupils,  this  would  make  16,000 
B.T.U.  per  hour  to  be  taken  care  of  in  re¬ 
ducing  the  temperature  of  the  air,  or  nearly 
the  amount  of  the  radiation  of  the  room  to 
the  outside. 


Milwaukee  Local  Association. 

'  Following  are  the  officers  elected  at  the 
annual  meeting  of  the  Milwaukee  Associa¬ 
tion  of  Master  Steam  and  Hot  Water  Fit¬ 
ters,  held  in  Milwaukee,  January  7:  Pres¬ 
ident,  F.  H.  Meadows;  vice-president, 
Frank  Downey;  secretary,  Edward  Metz; 
treasurer,  Fred  Kauffman. 


ILE6AL  DCCISIOnSI 

When  a  Contract  Is  Binding,  Despite  the 

Use  of  a  Printed  Clause  on  Business 
Stationery. 

An  important  decision  was  recently  se¬ 
cured  by  the  B.  F.  Sturtevant  Co.,  in  the 
Appellate  Division  of  the  New  York  State 
Supreme  Court,  in  an  action  against  the  Fire¬ 
proof  Film  Company,  the  decision  being 
that  when  a  contract  between  the  parties 
is  clearly  expressed  on  a  letter  sheet  of 
office  stationery,  which  also  contains  at  the 
bottom  thereof,  and  printed  in  small  type, 
certain  conditions  and  exceptions  not  other¬ 
wise  referred  to,  such  conditions  and  ex¬ 
ceptions  may  not  be  deemed  a  part  of  the 
contract. 

The  action  was  brought  to  recover  dam¬ 
ages  for  the  breach  of  an  alleged  contract. 
The  contract  was  in  the  form  of  a  “pro¬ 
posal  and  specifications,”  submitted  by  the 
B.  F.  Sturtevant  Company  and  which  were 
endorsed  as  accepted  by  the  Fireproof  Film 
Company. 

After  work  had  been  commenced,  the 
Fireproof  Film  Company  stated  that  the  ac¬ 
ceptance  of  the  contract  should  have  been 
submitted  to  the  company’s  board  of  di¬ 
rectors  for  approval  and  asked  the  Sturte¬ 
vant  company  to  hold  off  on  its  work  until 
further  advised.  Later,  the  film  company 
cancelled  the  contract. 

After  suit  had  been  brought  by  the 
Sturtevant  company,  the  claim  was  made 
that  the  film  company  did  not  enter  into 
any  contract  with  the  plaintiff,  inasmuch 
as  the  alleged  contract  was  executed  with¬ 
out  the  necessary  authority. 

After  the  case  was  won  by  the  Sturte¬ 
vant  company  in  the  trial  court  it  was 
appealed  to  the  appellate  division  and  there 
the  principal  claim  urged  for  the  first  time 
for  a  reversal  of  the  judgment  was  that 
there  was  no  contract  between  the  parties 
because  at  the  bottom  of  the  first  page 
of  the  plaintiff’s  office  stationery,  upon 
which  the  proposal  was  written,  appear  the 
words: 

“All  agreements  are  contingent  upon 
strikes,  fires,  accidents,  or  delays  beyond 
our  control.  All  prices  are  subject  to 
change  without  notice,  and  all  contracts 
and  orders  taken  are  subject  to  the  ap¬ 
proval  of  the  executive  office  at  Hyde 
Park,  Mass.,”  and  that,  as  there  was  no 
proof  that  this  approval  was  given,  there 
was  no  contract. 

The  court  held  that  in  view  of  the  man- 
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ner  in  which  this  provision  is  printed  upon 
the  stationery  of  the  plaintiff,  it  cannot  be 
held,  as  a  matter  of  law,  that  it  was  in¬ 
corporated  in  and  a  part  of  the  proposal. 
The  language  of  the  proposal  is  clear  and 
explicit,  and  this  provision,  which  is  print¬ 
ed  in  small  type,  cannot  be  allowed  to 
change,  alter  or  modify  it,  unless  it  was  part 
of  the  proposal.  If,  however,  this  point 
had  been  raised  at  the  trial,  it  would  have 
presented  a  question  of  fact  to  be  determin¬ 
ed  by  the  jury. 

When  an  offer,  continued  the  opinion  of 
the  court,  proposal  or  contract,  continued 
the  opinion  of  the  court,  is  expressed  in 
clear  and  explicit  terms,  matter  printed 
in  small  type  at  the  top  or  bottom  of  the 
office  stationery  of  the  writer,  where  it  is 
not  easily  seen,  which  is  not  in  the  body 
of  the  instrument  or  referred  to  therein, 
is  not  necessarily  to  be  considered  as  a  part 
of  such  offer,  proposal  or  contract. 


Payment  for  Additional  Radiation. 

A  contract  to  install  a  heating  system 
in  a  house  consisted  of  owner’s  acceptance 
of  a  proposal  which  provided  for  the  in¬ 
stallation  of  325  sq.  ft.  of  “three  col.  38-in. 
radiators.”  In  an  action  for  a  balance 
claimed  to  be  due  under  the  contract,  the 
owner  counterclaimed  for  the  necessary  ex¬ 
pense  of  supplying  100  sq.  ft.  additional 
radiation  subsequently  found  necessary  to 
supply  the  requisite  amount  of  heat.  As 
the  contractor  did  not  warrant  that  the 
amount  of  radiation  specified  in  the  con¬ 
tract  would  be  sufficient  to  satisfactorily 
heat  the  house,  it  was  held  that  he  was 
not  required  to  furnish,  without  expense  to 
the  owner,  the  necessary  additional  radia¬ 
tion. — Miller  vs.  Winters,  144  N.  Y.  Supp. 
351. 


Draft  Regulator  for  Furnaces. 

In  an  action  against  an  hotel  for  infringe¬ 
ment  of  a  patent  for  the  regulation  of  fur¬ 
naces  the  real  defendant  was  the  corporation 
which  placed  the  alleged  infringing  apparatus 
in  the  hotel.  The  plaintiffs’  patents  were  the 
McLean  patents.  No.  817,436,  for  mechanism, 
and  No.  826,349,  for  a  method  for  regulating 
furnaces  to  secure  a  “balanced  draft”  by 
which  the  blower  and  flue  damper  are  auto¬ 
matically  and  reciprocally  controlled  by  means 
of  the  steam  from  the  boiler,  with  the  object 
of  maintaining  atmospheric  pressure  in  the 
furnace  chamber.  The  combination  which 
produces  this  result  and  the  method  of  its 
production  amount  to  a  device  by  which  as 
boiler  pressure  diminishes  or  increases  the 
blower  speeds  up  or  slows  down ;  if  the  blower 


slows,  the  flue  damper  correspondingly  closes; 
if  the  blower  speeds,  the  damper  correspond¬ 
ingly  opens.  How  much  the  damper  shall 
move  when  the  blower  slows  or  hastens  is 
empirically  determined  when  the  apparatus  is 
put  in  place  by  observing  the  combustion 
chamber  pressure  under  varying  conditions  of 
fire  and  air;  but  when  the  quantum  of  move¬ 
ment  is  determined,  the  power  productive  of 
motion  is  always  the  steam  in  the  boiler, 
operating  through  machinery  unnecessary  to 
describe,  directly  on  blower  and  flue  damper. 

To  maintain  “substantially  atmospheric  pres¬ 
sure”  in  the  combustion  chamber  of  a  furnace 
(i.  e.,  immediately  above  the  fire  bed)  cannot, 
the  federal  district  court,  S.  D.,  New  York, 
said,  be  a  desirable  end — in  and  of  itself.  It 
must  be  indicative  of  more  important  things. 
The  fact  is  that  when  the  pressure  is  at¬ 
mospheric,  or  substantially  so,  immediately 
above  the  furnace  fire  bed,  there  is  no  great 
suction  of  cold  air  into  the  furnace  when  the 
door  is  opened;  nor,  on  the  other  hand,  does 
a  tongue  of  flame  lick  out  into  the  fire  room 
when  opportunity  offers.  If  the  cold  air  does 
not  enter  above  the  fire  bed,  nor  the  flame 
shoot  out,  it  is  evidence  that  combustion  is 
progressing  with  evenness,  and  the  heated 
gases  are  progressing  without  undue  speed 
through  tubes  and  baffles  toward  the  chimney 
exit  where  is  situated  the  flue  damper.  Thus 
the  maintenance  of  atmospheric  pressure  is 
merely  a  brief  way  of  expressing  the  main¬ 
tenance  of  favorable  and  economical  conditions 
of  combustion. 

The  district  court  held  that  the  patents  were 
not  anticipated  and  were  infringed,  226  Fed. 
779.  This  was  affirmed  by  the  Circuit  Court 
of  Appeals  on  the  opinion  of  District  Judge 
Hough,  the  court  also  pointing  out  that  the 
Peck  British  patent  of  1893  came  short  of  do¬ 
ing  what  McLean’s  patent  did,  namely,  secur¬ 
ing  a  range  of  variations  which  would  oper¬ 
ate  efficiently  under  substantially  all  the 
varying  rates  of  combusion  which  may  call 
for  control. — Engineer  Co.  vs.  Hotel  Astor, 
C.  C.  A.  226,  Fed.  949. 


Articles  from  Trade  Papers  Now  Cata¬ 
logued  by  the  New  York  Public 
Library. 

Announcement  is  made  by  the  New  York 
Public  Library  that  the  200  periodicals  on 
file  at  the  library  are  all  examined  as  soon 
as  received  and  index  cards  for  the  most 
important  articles  are  made  and  filed  in  the 
library’s  catalogue.  The  library  states  that 
it  is  also  glad  to  lend  current  periodicals 
for  a  brief  period.  Among  the  periodicals 
taken  by  the  library  is  The  Heating  and 
Ventilating  Magazine. 
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The  Weather  for  January,  1916 


Highest  temperature,  degrees  F . 

Date  of  highest  temperature . 

Lowest  temperature,  degrees  F . 

Date  of  lowest  temperature . 

Greatest  daily  range,  degrees  F . 

Date  of  greatest  daily  range . 

Least  daily  range,  degrees  F . 

Date  of  least  daily  range . 

Normal  temperature  for  month,  deg.  F . 

Normal  mean  temp,  for  month,  deg.  F . 

Total  rainfall,  inches . 

Total  snowfall,  inches . 

Normal  precipitation,  this  month,  inches... 

Total  wind  movement,  miles . 

Average  hourly  wind  velocity,  miles . 

Prevailing  direction  of  wind . 

Number  of  clear  days . 

Number  of  partly  cloudy  days . 

Number  of  cloudy  days . . . 

Number  of  days  on  which  rain  fell . 

Number  of  days  on  which  snow  fell . 

Snow  on  ground  at  end  of  month,  inches . . . . 
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RECORD  OF  THE  WEATHER  IN  NEW  YORK  FOR  JANUARY,  1916. 
Hourly  Observations  of  the  Relative  Humidity  are  Plotted  on  this  Chart.) 
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RECORD  OF  THE  WEATHER  IN  BOSTON  FOR  JANUARY,  1916. 
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RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  JANUARY,  1916. 

Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine,  by  the 
4  United  States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  relative  humidity  in  percentage  from  readings  taken  at  8  a.  u.  and  8  p.  M. 
£ — clear,  'P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — snow. 

.\rrow8  fly  with  prevailing  direction  of  wind. 
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.  Testing  Plant  for  International  Boilers. 

The  many  points  to  be  covered  in  the 
testing  of  boilers  are  indicated  in  the  ac¬ 
companying  views  of  the  testing  plant 
maintained  by  the  International  Heater  Co., 
at  Utica,  N.  Y.  Fig.  1  represents  a  test 
in  progress  on  a  round  boiler  burning  soft 
coal.  The  tester  at  the  left  is  observing 
the  gas  analysis,  while  an  engineer  on  the 
right  is  taking  readings  from  a  pyrometer. 
It  is  frequently  necessary  to  take  21  dif¬ 
ferent  readings  at  15-min.  intervals  for 
periods  of  from  9  to  48  hours. 

The  water  used  is,  of  course,  all  weighed 
In  Fig.  2  may  be  seen  a  long  gauge  which 
extends  the  length  of  the  tank.  This  gauge 
indicates  the  weight  of  water  in  pounds  at 
any  given  point.  Each  tank  is  thus  equip¬ 
ped.  To  guard  against  any  undetected 
leakage  through  valves  that  might  affect 
results,  each  pipe  has  double  valves.  A,  A, 
with  a  small  pet  cock  between.  When 
both  valves  are  closed  and  the  pet  cock 
opened,  any  leakage  due  to  the  tank  or 
from  the  tank  toward  the  boiler  would  be 
immediately  detected. 

Compressed  air  is  used  to  force  the  water 


with  the  ordinary  steam  gauge.  The  pres¬ 
sure  is  registered  on  a  mercury  column,  D, 
graduated  to  record  pressures  down  to  1 
oz.  But  while  a  gauge  of  that  kind  is 
accurate  for  steam  pressures,  it  cannot  be 
depended  upon  to  register  the  draft  pres¬ 
sure  of  a  boiler  or  smoke  flue.  Therefore 
special  instruments  built  for  this  purpose 
are  used  (E)  which  will  record  a  pressure 
as  low  as  1/1000-in.  of  water.  When  it  is 
stated  that  1-in.  of  water  represents  a 
pressure  of  3/5-oz.,  it  will  be  seen  how 
finely  these  instruments  are  adjusted. 

A  barometer  and  hygrometer,  F  and  G, 
register  atmospheric  conditions  which  have 
to  be  reckoned  with  in  making  tests.  The 
next  instrument,  H,  is  the  pyrometer,  con¬ 
nected  with  the  four  thermo  couples  which 
may  be  seen  extending  into  the  boiler. 
These  couples  are  connected  by  insulated 
wiring  through  a  4-point  switch  to  the 
pyrometer.  The  heat  sets  an  electric  cur¬ 
rent  in  action,  which  increases  or  decreases 
in  force  in  exact  ratio  to  the  temperature. 
The  sensitiveness  of  these  instruments  will 
be  appreciated  when  it  is  stated  that  the 
heat  of  a  match  may  be  recorded  with  prac- 


FIG.  1. — TEST  IN  PROGRESS  ON  ROUND  BOILER  BURNING  SOFT  COAL 


from  the  tanks  into  the  boiler  and  the 
gauge,  B,  allows  conditions  to  be  adjusted 
so  as  to  overcome  the  boiler  pressure.  As 
the  temperature  of  the  feed  water  is  an  im¬ 
portant  factor,  a  thermometer,  C,  always 
indicates  that. 

It  would  not  be  satisfactory  to  determine 
the  steam  pressure  of  a  boiler  being  tested 


tically  the  same  accuracy  as  the  tempera¬ 
ture  of  the  fire  in  the  boiler. 

All  the  coal  is  weighed,  as  well  as  all 
ash  and  residue.  The  smoke  and  gases 
passing  up  the  chimney  are  trapped  into  a 
flue  gas  sampling  tank,  I.  At  the  close  of 
the  test,  they  are  conducted  to  the  gas 
analysis  machine,  K,  to  determine  how 
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much  carbon  dioxide,  carbon  monoxide, 
etc.,  are  present.  During  the  test,  at  in¬ 
tervals,  the  gases  are  also  taken  directly 
to  the  analysis  machine  and  analyzed.  An 
excess  of  carbon  monoxide  means  that  1  lb. 
of  coal  will  convert  only  3  pints  to  2 


Perfection  heaters,  made  by  the  Perfec¬ 
tion-Spring  Service  Co.,  Cleveland,  O.  This 
heater  was  illustrated  and  described  in  The 
Heating  and  Ventilating  Magazine  for 
December,  1915.  Exhaust  gases  from  the 
engine  are  used  for  heating. 


FIG.  2.— NEAR  VIEW  OP  SEPARATOR,  RECORDING  THERMOMETER 
AND  GAS  ANALYSIS  MACHINE. 


quarts  of  water  into  steam,  while  if  the 
gases  show  a  proper  proportion  of  carbon 
dioxide,  the  amount  of  steam  obtained  by 
burning  1  lb.  of  coal  may  be  from  1  to  1  1/5 
gals,  of  water. 

Still,  another  interesting  instrument  used 
is  the  recording  thermometer,  L,  by  which 
a  record  is  obtained  of  the  flue  gas  tem¬ 
peratures  during  the  entire  period  of  the 
test.  The  pipe  passing  through  the  win¬ 
dow  is  the  steam  pipe.  In  order  to  be 
sure  that  only  dry  steam  passes  through 
it,  a  steam  separator  is  placed  at  M  (Fig. 
3)  in  which  the  water  is  separated  from 
the  steam.  If  this  were  omitted  and  a 
boiler  incorrectly  designed,  the  tests  might 
show  a  false  result,  since  it  is  easy  for  the 
water  to  be  picked  up  by  the  escaping 
steam  and  carried  along  with  it.  This  may 
be  the  explanation  of  apparently  high  evap¬ 
orative  results  sometimes  secured  in  boiler 
tests. 

- • - 

Automobile  ’Buses  To  Be  Heated. 

As  a  striking  evidence  of  the  growing 
public  demand  for  comfortably-heated 
’buses  and  taxicabs  comes  the  announce¬ 
ment  that  the  Fifth  Avenue  Bus  Co.,  New 
York,  has  placed  an  order  for  240  Type  B 


Ventilation  of  Chicago  Schools. 

Referring  to  an  item  published  in  the 
February  issue  to  the  effect  that  from  ten 
to  fifteen  letters  per  week  had  been  re¬ 
ceived  by  Dr.  John  Dill  Robertson,  from 
parents  and  teachers,  complaining  of  the 
ventilation  in  the  public  schools  of  Chicago 
and  that  the  letters  were  to  form  the  basis 
of  a  special  investigation  by  the  engineer¬ 
ing  department  of  the  Board  of  Education, 
attention  is  called  by  a  correspondent  to 
the  fact  that  there  are  more  than  275  school 
buildings  in  Chicago,  averaging  16  rooms 
each,  or  nearly  4,500  rooms,  and  ten  or  fif¬ 
teen  complaints  a  week  in  as  large  a  num¬ 
ber  of  rooms  should  be  considered  very 
small,  especially  when  it  is  considered  that 
there  is  such  a  wide  difference  of  opinion 
as  to  the  proper  method  of  ventilating 
school  rooms. 

The  statement  by  itself,  continues  our 
correspondent,  might  lead  unthinking  peo¬ 
ple  to  jump  to  the  conclusion  that  the  Chi¬ 
cago  schools  are  badly  ventilated,  which 
is  not  the  case,  as  the  system  of  ventila¬ 
tion  in  the  Chicago  schools  is  second  to 
none  in  the  United  States.  The  corre¬ 
spondent’s  personal  opinion  is  to  the  effect 
that  if  the  ventilating  systems  are  properly 
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operated  there  need  be  no  actual  coni' 
plaints  from  improper  ventilation. 


New  Secretary  for  the  Heating  Engineer’s 
Society. 

J.  J.  Blackmore,  for  two  years  secretary 
of  The  American  Society  of  Heating  and 
Ventilating  Engineers*  has  tendered  Ms 
resignation,  to  take  effect  April  1,  1916.  Mr. 
Blackmore  will  be  succeeded  as  secretary 
by  C.  W.  Obert,  at  present  assistant  secre¬ 
tary  of  the  American  Society  of  Mechani¬ 
cal  Engineers  and  formerly  on  the  editorial 
staff  of  the  Engineering  Record. 

During  Mr.  Blackmore’s  incumbency  the 
society  has  made  rapid  strides  forward  and 


C.  W.  OBERT. 

New  Secretary  of  The  American  Society  of 
Heating  and  Ventilating  Engineers. 


in  April  last  year  commenced  the  publica¬ 
tion  of  a  society  Journal  which  has  done 
much  to  widen  the  interests  of  the  mem¬ 
bership  in  the  work  of  the  organization. 

Mr.  Blackmore  will  return  to  the  com¬ 
mercial  field,  taking  up  the  management  of 
a  new  boiler  and  heater  department  at  the 
J.  L.  Mott  Iron  Works,  New  York.  The 
company’s  former  boiler  department,  of 
which  Mr.  Blackmore  was  manager  for 


many  years,  was  taken  over,  it  will  be  re¬ 
called,  by  the  United  States  Radiator  Cor¬ 
poration  at  the  time  of  the  organization  of 
that  company  a  few  years  ago.  The  new 
department  will  market  the  line  of  boilers 
and  radiators  previously  manufactured  by 
the  Federal  Radiator  Company,  which  was 
organized  to  take  over  the  line  of  boilers 
and  radiators  made  by  the  Novelty  Iron 
Works,  of  Canton,  O.  It  is  expeted  that 
the  J.  L.  Mott  Iron  Works  will  have  its 
new  product  ready  for  the  market  by  the 
first  of  June. 

C.  W.  Obert,  the  new  secretary,  is  known 
to  many  of  the  members.  He  has  made  an 
enviable  record  in  connection  with  the  edi¬ 
torial  management  of  the  Journal  of  the 
mechanical  engineers’  society.  He  had  di¬ 
rect  charge  of  the  preparation  of  the  publi¬ 
cation  of  the  boiler  code  recently  promul¬ 
gated  by  that  society.  This  experience, 
coupled  with  his  previous  work  for  the 
Engineering  Record,  will  go  far  towards 
insuring  his  success  in  the  broadened  field 
of  activities  which  the  society  has  entered. 
Mr.  Obert  will  be  at  headquarters  begin¬ 
ning  April  1. 


New  York  Chapter  Takes  Up  the  Problem 

of  “Co-operation  Among  Engineers.” 

The  neglected  opportunities  of  the  heat¬ 
ing  and  ventilating  engineer  to  further  his 
interests  and  those  of  the  profession,  came 
in  for  some  sharp  comments  at  the  Feb¬ 
ruary  meeting  of  the  New  York  Chapter, 
which  took  the  form  of  a  complimentary 
dinner  in  the  rooms  of  the  Building  Trades 
Employers’  Association,  in  New  York,  Feb¬ 
ruary  28.  In  the  absence  of  President  W. 
H.  Driscoll,  Vice-President  Arthur  Ritter 
occupied  the  chair.  The  speakers  were  W. 
M.  Franklin,  who  is  chairman  of  the  com¬ 
mittee  in  charge  of  the  society’s  publicity 
campaign;  Charles  F.  Hauss,  of  Milan,  Italy, 
who  is  a  charter  member  of  the  society 
but  who  has  spent  the  last  ten  years  abroad; 
and  Frank  K.  Chew. 

Mr.  Franklin  spoke  first  on  the  broad 
aspects  of  the  subject,  stating  that  the 
great  European  war  has  already  taught 
us  the  necessity  of  developing  our  own 
resources  to  the  point  where  we  will  be 
as  little  dependent  as  possible  on  Europe 
for  either  raw  materials  or  finished  pro¬ 
ducts.  He  spoke  particularly  of  the  need 
of  this  country’s  manufacturing  its  own 
dyes  and  chemicals.  In  event  of  our  being 
plunged  into  war,  so  that  such  imports 
were  cut  off,  this  country,  he  said,  would 
be  seriously  embarrassed,  if  we  were  not 
able  ourselves  to  turn  out  all  the  neces- 
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sities  of  life.  Mr.  Franklin  said  he  saw  He  predicted  a  wide  market  in  Europe 


protective  legislation  coming.  Most  of  the 
country’s  present  prosperity  is  due  directly 
or  indirectly  to  war  orders  and  at  the  close 
of  the  war  measures  will  have  to  be  taken 
to  avoid  a  business  panic.  We  should  ad¬ 
just  ourselves,  therefore,  to  a  perpetuation 
of  the  new  industries  created  as  a  result 
of  the  war. 

The  engineering  field,  continued  the 
speaker,  has  never  been  appreciated  as  it 
is  to-day.  Engineering  is  the  greatest  single 
element  in  our  modern  civilization.  Engi¬ 
neering  is  fighting  the  war  to-day  and  it  is 
an  engineering  war.  Moreover,  the  term 
of  engineer  is  being  so  widely  applied  that 
it  has  come  to  include  every  trained  worker. 

The  heating  engineers  are  not  availing 
themselves  of  the  opportunity  now  pre¬ 
sented'  to  them  of  building  up  an  effective 
and  powerful  organization.  Effort  is  the 
price  of  accomplishment  and  every  man 
has  got  to  do  something.  If  we  are  to 
take  advantage  of  the  influence  the  war  is 
having  upon  our  industries,  we  must  put 
our  shoulders  to  the  wheel.  We  must  get 
out  to  the  meetings.  We  must  disseminate 
knowledge  of  our  art. 

All  of  the  large  national  engineering 
societies  are  recognized  and  are  represented 
on  the  government’s  advisory  board  for 
military  preparedness.  But  the  heating  and 
ventilating  profession  is  not  recognized  in 
the  make-up  of  this  board.  Yet  the  funda¬ 
mental  problem  in  the  construction  of  sub¬ 
marines,  for  instance,  is  that  of  the  ventila¬ 
tion  and  heating  of  such  vessels. 

Then  there  is  a  great  wave  of  interest 
in  sanitary  matters  and  sanitarians  are 
largely  getting  the  credit  for  the  advances 
in  our  field.  The  other  engineering  or¬ 
ganizations  do  not  do  things  that  way. 
They  go  to  the  colleges  and  suggest  lines 
of  research. 

By  promoting  the  interests  of  the  pro¬ 
fession  the  engineer  promotes  his  own  in¬ 
dividual  interests  and  the  way  to  start  pro¬ 
moting  is  to  get  out  to  the  meetings,  to 
suggest  lines  of  effort,  to  write  papers  and 
to  start  discussions. 

Mr.  Hauss,  who  followed  Mr.  Franklin, 
is  the  president  of  the  American  Chamber 
of  Commerce  in  Milan.  He  said  that  in 
continental  Europe  everybody  consults  the 
engineer  when  there  is  work  to  do  re¬ 
quiring  such  services.  He  said  not  one  of 
the  things  that  most  impressed  him  on  his 
return  to  the  United  States  was  the  tre¬ 
mendous  waste  on  every  hand.  Overheat¬ 
ing,  he  declared,  was  one  of  the  principal 
forms  of  waste  and  it  was  difficult  at  first 
for  him  to  become  accustomed  to  the  high 
indoor  temperatures. 


after  the  war  for  American  products.  Many 
of  the  mines,  he  said,  are  already  or  will 
be  destroyed,  although  in  connection  with 
agricultural  and  similar  pursuits,  he  thought 
Europe  would  recover  comparatively  quick¬ 
ly.  He  expects  to  see  the  cancellation  this 
year  of  many  so-called  war  orders. 

Speaking  of  the  use  of  heating  apparatus 
in  Italy,  he  said  the  usual  types  could  not 
be  operated  generally  owing  to  the  high 
cost  of  fuel.  The  price  of  bituminous  coal 
in  Milan,  he  said,  was  $42.00  per  ton.,  and 
that  of  anthracite  coal,  $50.00  per  ton. 

Frank  K.  Chew,  who  was  then  presented, 
emphasized  the  interesting  character  of  the 
lectures  and  discussions  that  had  marked 
the  meetings  of  the  New  York  Chapter 
and  stated  that  the  members  were  neglect¬ 
ing  their  own  best  interests  when  they 
missed  them.  He  paid  a  high  tribute  to 
the  retiring  secretary  of  the  society,  J.  J. 
Blackmore  and  amid  applause,  expressed 
the  good  wishes  of  the  members  that  would 
go  with  Mr.  Blackmore  in  his  new  field 
of  work. 

Mr.  Blackmore,  who  was  present,  after 
expressing  his  thanks  for  the  reception  ac¬ 
corded  him,  stated  that  his  two  years’  as¬ 
sociation  with  the  members  as  Secretary 
had  been  an  exceedingly  pleasant  one  and 
that  while  he  was  leaving  active  work 
in  the  society,  he  would,  of  course,  retain 
his  membership  and  would  continue  to  do 
what  lay  in  his  power  to  advance  the  soci¬ 
ety’s  interests. 

New  members  were  elected  to  the  chapter 
as  follows:  A.  E.  Carpenter,  A.  K.  Ohmes 
and  D.  R.  Ludlow. 

In  response  to  a  request  from  the  chair¬ 
man  for  suggested  topics  for  discussion, 
the  topics  of  “legal  decisions,”  “ventila¬ 
tion  of  subways,”  and  “contracts  and  guar¬ 
antees”  were  suggested.  It  was  voted  to 
dispense  with  an  annual  dinner  of  the  chap¬ 
ter  this  year,  and  instead  to  continue  to 
have  the  chapter  meetings  in  the  form  of 
dinners,  the  members  to  be  the  guests  of  the 
chapter. 

Illinois  Chapter  Hears  Lecture  on  Fire 
Prevention. 

Fire  prevention,  with  especial  reference 
to  the  work  of  the  Underwriters’  Labora¬ 
tories  of  Chicago,  was  the  principal  topic 
for  discussion  at  the  February  meeting  of 
the  Illinois  Chapter,  held  February  14  at 
the  Morrison  Hotel,  Chicago.  J.  E.  Latta, 
of  the  Underwriters’  Laboratories,  was  the 
speaker  and  his  remarks  were  illustrated 
by  moving  pictures  which  added  greatly  to 
the  interest  of  the  meeting.  The  work  of 
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the  laboratories,  it  was  shown,  includes 
experimental  tests  to  determine  the  fire 
hazard  in  various  kinds  of  building  mate¬ 
rials  and  the  methods  of  making  these  tests 
were  fully  described  by  Mr.  Latta.  The 
experimental  plant  is  valued  at  $250,000  and 
is  a  gift  from  the  insurance  companies  to 
develop  methods  for  reducing  the  fire  haz¬ 
ard. 

The  lecture  followed  a  dinner  at  the  Ho¬ 
tel  Morrison.  Before  the  speaker  was  in¬ 
troduced  the  Illinois  Chapter  took  formal 
action  in  extending  an  invitation  to  the 
American  Society  of  Heating  and  Ventilat¬ 
ing  Engineers  to  hold  its  mid-summer 
meeting  in  Chicago.  It  was  pointed  out 
that  it  is  ten  years  since  the  society  came 
to  Chicago. 

President  Harry  M.  Hart,  of  the  society, 
announced  that  the  meeting  of  the  Chi¬ 
cago  Commission  on  Ventilation,  to  be 
held  February  22,  would  take  up  hospital 
ventilation. 

The  following  were  elected  to  member¬ 
ship  in  the  chapter:  John  J.  Haines, 
George  H.  Heinrich,  John  Howatt,  George 
D.  Hoffman  and  H.  K.  Gilson. 


Massachusetts  Chapter. 

General  topics  pertinent  to  the  trade  were 
discussed  at  the  February  meeting  of  the 
Massachusetts  Chapter,  including  reports 
from  those  in  attendance  at  the  society’s 
annual  meeting  in  New  York  in  January. 
It  was  the  consensus  of  opinion  that  the 
business  outlook  is  brighter  than  for 
months  past  and  that  there  were  many  good 
specifications  for  heating  and  ventilating 
installations  recently  completed. 


Michigan  Chapter  Organized. 

Starting  with  a  membership  of  thirty- 
five,  one  of  the  best  initial  showings  made 
by  any  chapter,  the  Michigan  Chapter  of 
The  American  Society  of  Heating  and  Ven¬ 
tilating  Engineers  was  formally  organized 
at  the  Detroit  Club,  Detroit,  Mich.,  Feb¬ 
ruary  4.  Officers  were  elected  as  follows: 

President,  Professor  John  R.  Allen,  of  the 
University  of  Michigan,  Ann  Arbor;  vice- 
president,  Fred  R.  Still,  American  Blower 
Co.,  Detroit;  treasurer,  Edward  M.  Harri- 
gan,  of  the  Harrigan  &  Reid  Co.,  Detroit, 
and  secretary,  William  F.  McDonald,  heat¬ 
ing  engineer.  Dime  Bank  Building,  De¬ 
troit. 

The  Michigan  Chapter’s  first  regular 
meeting  was  held  March  8. 

The  chapter  has  already  laid  plans  to 
induce  The  American  Society  of  Heating 
and  Ventilating  Engineers  to  hold  its 


forthcoming  semi-annual  meeting  in  De¬ 
troit. 


Ohio  Chapter. 

Temporary  officers  of  the  Ohio  Chapter, 
which  was  recently  organized,  have  been 
elected  as  follows:  President,  William  M. 
Kingsbury;  secretary,  Frank  G.  Phegley; 
treasurer,  F.  H.  Valentine.  The  headquar¬ 
ters  of  the  chapter  are  in  Cleveland. 


New  Date  for  Annual  Meeting. 

Owing  to  the  fact  that  the  National  Elec¬ 
tric  Light  Association  has  selected  the 
same  week  for  its  meeting  as  had  been  pre¬ 
viously  chosen  by  the  National  District 
Heating  Association,  a  change  has  been 
made  in  the  date  for  holding  the  district 
heating  association's  convention  from  May 
22-25  to  May  16-19,  bringing  it  one  week 
earlier.  As  already  announced.  New  York 
will  be  the  convention  city  this  year,  head¬ 
quarters  being  at  the  Hotel  Martinique. 


Annual  Convention  of  the  Wisconsin 
Association. 

A  successful  year  of  effort,  accompanied 
by  a  7%  increase  in  membership,  was  re¬ 
ported  at  the  fifth  annual  meeting  of  the 
Wisconsin  State  Association  of  Master 
Steam  and  Hot  Water  Fitters,  held  in 
Milwaukee,  Wis.,  January  20.  Many  of  the 
members  are  also  affiliated  with  the  Wis¬ 
consin  Master  Plumbers’  Association, 
which  was  in  session  in  the  same  city. 

In  further  reviewing  the  work  of  the 
year.  President  Edward  Grassier  mention¬ 
ed  the  accomplishments  of  the  National 
Association  in  completing  the  standardiza¬ 
tion  of  flanges  and  flanged  fittings,  and  in 
rendering  service  to  its  members  in  educa¬ 
tional  and  legislative  matters.  The  report 
of  the  secretary  showed  an  increased  bal¬ 
ance  on  hand. 

The  following  officers  were  elected: 
President,  James  Schmollen,  Racine;  vice- 
president,  Albert  Luebke,  Milwaukee; 
treasurer,  Fred  Kauffman,  Milwaukee; 
sergeant-at-arms,  Otto  Biefeld,  Watertown; 
secretary,  Frank  H.  Meadows,  Milwaukee. 

Following  the  convention  an  association 
banquet  was  given  the  members  and  guests 
at  the  Republican  House.  The  speakers 
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included  Mayor  Bading,  of  Milwaukee; 
Judge  J.  E.  Karel,  and  Attorney  William 
Zimmer.  Two  surprise  presentations  were 
features  of  the  banquet,  one  being  in  the 
form  of  a  gold  watch,  given  to  Albert 
Luebke,  former  president  of  the  Milwaukee 
local  association,  and  the  other,  an  auto¬ 
mobile  luncheon  case,  presented  to  Fred 
Kauffman,  the  newly-elected  treasurer. 
Over  100  guests  were  in  attendance. 

The  association  is  planning  to  hold  a  mid¬ 
summer  convention  in  Fond  du  Lac  some 
time  in  July. 


Central  Supply  Association. 

At  the  seventieth  regular  meeting  of  the 
Central  Supply  Association  in  Chicago, 
February  23,  a  report  by  Secretary  Paul 
Blatchford,  on  the  cost  of  doing  business 
during  1915,  covering  over  30  jobbing 
points,  showed  the  average  cost  to  be 
15.77%.  A  summary  of  the  advances  in 
supplies,  material  and  fixtures  was  also 
presented.  In  the  afternoon  an  address 
was  delivered  by  Philip  S.  Post,  general 
counsel  of  the  International  Harvester 
Company,  dealing  with  the  present  chaotic 
conditions  of  licenses,  taxes  and  require¬ 
ments  for  doing  business  by  foreign  cor¬ 
porations  in  the  various  States,  and  con¬ 
cluding  with  an  analysis  of  the  Federal 
Trade  Commission  Act  and  the  Clayton 
Law. 


Institution  of  Heating  and  Ventilating 
Engineers. 

The  annual  meeting  of  the  (British)  In- 
sitution  of  Heating  and  Ventilating  Engi¬ 
neers  was  held  March  8,  at  the  Holborn 
Restaurant.  A  paper  was  presented  by  A. 
H.  Barker,  B.  A.,  B.  Sc.,  and  M.  Kinoshita 
on  “Experiment  in  the  Flow  of  Air  Up  a 
Hot  Flue.”  The  new  president  of  the  in¬ 
stitution,  Sam  Naylor,  made  his  address, 
which  was  followed  by  committee  reports 
and  other  business. 


Class  Dinner  of  the  New  York  School  of 
Heating  and  Ventilating. 

Arrangements  have  been  made  for  hold¬ 
ing  a  class  dinner  of  the  New  York  School 
of  Heating  and  Ventilating,  which  has 
been  meeting  Monday  evenings  in  the 
World  Building,  under  the  direction  of 
Charles  A.  Fuller.  The  dinner,  which  is 
coming  to  be  an  annual  event,  will  be  con¬ 
ducted  this  year  by  the  alumni  of  the  class. 
It  will  be  held  March  13  at  Stewart’s  Res¬ 
taurant,  30  Park  Place,  the  committee  on 
arrangements  being  A.  D.  Sage  and  A.  D. 
Hoxie.  Tickets  will  be  $2. 


Features  of  the  Farnsworth  Line  of  Heating 
Specialties. 

A  comprehensive  idea  of  the  different 
uses  of  the  Farnsworth  line  of  steam  spe¬ 
cialties  may  be  gained  from  the  accompany¬ 
ing  typical  installation,  showing  the  front 
half  of  a  power  boiler  and  several  kinds 
of  Farnsworth  apparatus,  connected  to 
handle  condensation  and  make-up  water 
correctly  under  the  varying  conditions  in¬ 
volved  in  the  average  power  and  heating 
plant;  eliminating  the  use  of  pumps,  re¬ 
ceiving  tanks  and  their  several  auxiliaries, 
as  well  as  lubricating  oils  and  packing. 

The  Farnsworth  duplex  boiler  feed  trap, 
the  principal  apparatus  used,  is  shown  on 
top  of  the  boiler  and  not  only  feeds  all 
the  condensation  coming  back '  from  the 
heating  system,  and  the  several  traps,  but 
also  feeds  the  cold  water  make-up  into  the 
boiler  automatically,  eliminating  boiler  feed 
pump  injectors,  or  any  other  of  the  usual 
processes.  The  advantage  of  this  trap,  it 
is  pointed  out,  is  that  it  is  absolutely  auto¬ 
matic  and  is  a  receiving  tank  as  well.  An¬ 
other  point  made  in  its  favor  is  that  it  does 
not  require  as  much  steam  as  a  pump,  for 
the  reason  that  1  cu.  ft.  of  steam  displaces 
1  cu.  ft.  of  water,  while  with  the  steam 
pump  the  steam  cylinder  is  usually  twice 
the  size  of  the  water  cylinder,  and  there  is 
also  the  friction  and  head  on  the  feed 
line  between  the  pump  and  the  boiler. 

The  tank  is  divided  into  two  chambers, 
one  chamber  being  always  open  to  receive 
condensation,  while  the  other  is  under  pres¬ 
sure  feeding  the  water  into  the  boiler. 

It  will  be  noted  that  all  condensation 
from  radiators  or  heated  apparatus  that  are 
above  the  water  line  of  the  boiler  feeds 
directly  into  the  boiler  feed  trap,  while 
the  condensation  from  the  heated  apparatus, 
etc.,  below  the  water  line  of  the  boiler, 
has  a  special  trap  for  each  condition.  The 
condensation  from  the  steam  separator  and 
the  high  pressure  coils  drains  into  a  high 
pressure  separating  trap,  and  its  contents 
are  discharged  up  into  the  boiler  feed  trap. 
The  condensation  from  the  low  pressure 
coils  and  from  the  coils  in  the  hot  water 
heating  tank,  or  tanks,  requires  a  lifting 
trap.  The  condensation  flows  into  the  lift¬ 
ing  trap  and  by  the  attachment  of  a  high 
pressure  steam  connection,  when  the  lift¬ 
ing  trap  tilts  down  when  full  of  water, 
it  opens  the  high  pressure  steam  and  closes 
the  vent  and  pumps  the  water  up  into  the 
boiler  feed  trap.  As  the  contents  from  the 
lifting  trap  are  discharged,  the  tank  .re¬ 
oscillates,  closing  the  high  pressure  steam 
valve  and  opening  the  vent  valve.  Then 
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the  trap  again  receives  low  pressure  con¬ 
densation. 

The  same  lifting  trap  can  be  used  as  a 
vacuum  pumping  trap  for  draining  con¬ 
densation  from  lines  carrying  a  high 
vacuum.  When  the  trap  is  filled,  it  tilts 
down,  closing  the  equalizing  pipe  and  open¬ 
ing  the  high  pressure  steam  valve,  which 
pumps  the  condensation  up  into  the  boiler 
feed  trap.  As  the  trap  is  emptied  and  re¬ 
oscillates,  the  equaUzing  valves  open  and 
the  high  pressure  valve  closes,  and  then 


TYPICAL  HEATING  INSTALLATION  SHOW¬ 
ING  USE  AND  LOCATION  OP  FARNS¬ 
WORTH  SPECIALTIES. 


the  trap  begins  to  fill  with  condensation 
again. 

The  piping  connections  and  other  fea¬ 
tures,  it  should  be  stated,  are  not  drawn 
to  scale. 

The  Farnsworth  system  is  made  up  of 
devices  all  bearing  the  name  of  Farnsworth 
and  manufactured  by  the  F.  C.  Farnsworth 
Co.,  New  York.  One  of  the  principal  fea¬ 
tures  mentioned  in  favor  of  this  system 
is  that  it  retains  the  heat  units  in  the  con¬ 
densation  by  the  closed  system  method. 
The  pressure  of  the  condensation  from  high 
pressure  steam  mains  is  not  allowed  to  low¬ 
er  so  that  the  only  heat  units  lost  are  those 


required  in  the  heated  apparatus  and  those 
lost  in  the  pipe  lines. 

In  addition  to  the  conditions  stated  above, 
if  there  is  condensation  under  high  or  low 
vacuum  to  be  taken  care  of,  the  Farns¬ 
worth  vacuum  trap  is  designed  to  collect, 
and  with  high  pressure  steam  connection, 
to  pump  such  condensation  into  the  boiler 
feed  trap.  Also  a  meter  trap  will  indicate 
how  much  steam  is  required  to  heat  any 
heated  apparatus  and  will  also  pump  the 
condensation  back  to  the  boiler  feeder.  In 
addition,  the  Duplex  boiler  feed  trap  will 
collect  condensation  from  low  pressure 
heating  systems  where  vacuum  return  line 
valves  are  used  on  each  radiator.  In  that 
case,  the  condensation  and  air  is  all  fed 
into  the  boiler  feeder.  Then  the  air  is 
separated  off  to  the  sewer  and  the  con¬ 
densation  is  fed  into  the  boiler,  eliminating 
the  vacuum  pump. 


Consolidated  Engineering  Company 
Branches  Out  As  Manufacturer  of 
Fans  and  Blowers. 

All  the  land,  buildings,  tools,  machinery 
and  equipment  formerly  owned  by  the 
Massachusetts  Fan  Company,  Watertown, 
Mass.,  a  suburb  of  Boston,  has  been  pur¬ 
chased  by  the  Consolidated  Engineering 
Company  of  Chicago,  which  has  commenc¬ 
ed  the  manufacture  of  fans,  blowers,  and 
heater  equipment,  as  formerly  made  by  the 
Massachusetts  Fan  Company. 

John  E.  Anderson,  for  the  past  24  years  a 
ventilating  engineer  and  for  the  past  seven 
years  with  the  B.  F.  Sturtevant  Co.,  Chicago 
office,  has  been  appointed  sales  manager  in 
charge  of  the  Massachusetts  blower  depart¬ 
ment  and  the  Kinealy  air  washer. 

The  manufacture  of  the  Kinealy  air 
washers  will  be  transferred  from  the  Chi¬ 
cago  factory  to  the  Watertown  plant,  and 
complete  blower  equipment  and  air  con¬ 
ditioning  apparatus  will  be  built  at  the  Wa¬ 
tertown  plant  in  the  future. 

The  Consolidated  Engineering  Company 
is  building  a  new  factory  in  Chicago  at 
28th  Place  and  Shields  Avenue,  which  will 
more  than  double  the  capacity  of  its 
present  factory  at  Jackson  and  Canal 
Streets.  The  manufacture  of  vacuum  valves 
and  heating  specialties  such  as  pressure  re¬ 
ducing  valvfes,  pump  governors  and  steam 
traps,  will  be  carried  on  at  the  Chicago 
factory,  while  some  of  the  heavier  appar¬ 
atus  will  be  built  at  the  Watertown  plant. 

The  acquisition  of  the  Massachusetts 
Fan  Company  places  the  Consolidated  En¬ 
gineering  Company  in  the  unique  position 
of  being  the  only  manufacturer  in  the  vac- 
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NEW  TYPE  OF  VACUUM  PUMP. 


The  New  Pressweld  Sheet  Metal  Radiator. 

The  accompanying  view  shows  the  con¬ 
struction  of  the  new  Pressweld  “alloy” 
sheet  metal  radiator,  which,  as  announced 
last  month,  has  been  placed  on  the  market 
by  the  American  Pressweld  Radiator  Cor- 


uum  heating  field  that  manufactures  every¬ 
thing  required  in  the  heating  and  ventilat¬ 
ing  of  a  building,  with  the  exception  of  the 
boiler,  pipe  and  fittings.  The  company’s  line 
now  includes  the  Van  Auken  system  of  vacu¬ 
um  heating,  Van  Auken  steam  heating  spe¬ 
cialties,  Thermograde  modulation  system  of 
heating,  Kinealy  air  washers  and  Massa¬ 
chusetts  blowers. 


-W  ELD  ED 

1  i 


Powers  Electric  Motor-Driven  Vacuum 
Pump. 

To  supply  the  demand  for  a  high-class 
electric  motor-driven  vacuum  pump  for  air 
line  steam  heating  systems  a  new  design  has 
been  brought  out  by  The  Powers  Regulator 
Co.,  Chicago,  Ill.,  which  is  described  as  direct- 
connected,  noiseless,  automatic  and  efficient. 
It  will  be  noted  that  the  pump  and  motor 
are  both  mounted  on  one  base,  direct-con¬ 
nected  with  a  flexible  coupling.  The  ap¬ 
paratus  may  be  placed  on  a  foundation  or 
on  wall  brackets,  as  preferred,  while  the 
controller  may  be  mounted  on  the  pump, 
as  shown,  or  separately.  The  worm  and 
gear  are  of  hardened  steel  and  run  under 
oil  in  the  crank  case.  Automatic  lubrica¬ 
tion  is  provided,  including  that  for  the  pis¬ 
tons. 

The  controller  used  with  this  pump,  con¬ 
sisting  of  pneumatic  governor  and  switch, 
has  been  standard  with  the  company  for 
years.  It  is  designed  to  operate  on  a 
vacuum  variation  of  4  in.  Further  details 
of  construction  are  contained  in  the  com¬ 
pany’s  Bulletin  135. 


CONSTRUCTION  OF  PRESSWELD  SHEET 
METAL  RADIATOR. 


poration,  Detroit,  Mich.  This  radiator  is 
made  up  of  uniform  sections,  each  section 
consisting  of  two  plates  of  heavy  gauge 
radio  alloy  sheet  metal,  made  especially  for 
this  purpose,  stamped  out  by  presses  and 
then  united  by  a  special  welding  process. 
The  sections  are  joined  with  a  special 
right-hand  nipple  top  and  bottom.  This, 
it  is  stated,  is  one  of  the  valuable  features 
of  this  radiator,  making  it  possible  to  easily 
add  sections  or  to  reduce  the  number  of 
units  at  any  time.  The  quickness  with 
which  the  Pressweld  radiator  heats  and 
cools,  due  to  its  thin  surfaces  and  their 
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lightness  in  weight,  are  also  emphasized.  In 
a  recently-completed  building,  for  instance, 
the.  aggregate  weight  of  cast-iron  radiators 
is  400  tons,  while  the  use  of  the  Pressweld 
type  will  reduce  the  weight  to  100  tons. 

Following  are  the  officers  of  the  com¬ 
pany:  President,  Martin  F.  Millard;  vice- 
president,  Ernest  Snell;  treasurer,  Ralph  P. 
Peckham;  secretary,  John  A.  Irwin;  gen¬ 
eral  manager  and  engineer,  Frank  J. 
Singer;  assistant  manager,  D.  P.  Murphy; 
superintendent,  George  W.  Curtis. 


New  Patented  Combustion  System. 

A  recent  patent,  granted  to  Michael  J. 
Carney  of  Kewanee,  Ill.,  relating  to  a  sys¬ 
tem  of  combustion  applicable  to  any  boil¬ 
er  or  furnace  for  industrial  or  domestic 
purposes,  discloses  an  interesting  type  of 
down-draft  design.  The  feature  of  the  de¬ 
vice  is  a  system  of  introducing  all  or  part 
of  the  air  necessary  for  combustion,  de¬ 
pending  on  the  nature  of  the  fuel,  directly 
over  the  fuel  bed,  and  of  preheating  and  ex- 


NEW  SYSTEM  OP  COMBUSTION  FOR 
BOILERS  OF  FURNACES. 


panding  this  air  supply  with  waste  heat 
from  the  flue  gases  by  passing  it  through 
ducts  in  the  flue  gas  passages  whence  it 
is  led  through  the  steam  and  water  spaces 
of  the  boiler  into  the  furnace. 

The  rarer  air,  it  is  claimed,  is  thus  con¬ 
ditioned  to  promote  an  intimate  and  thor¬ 
ough  intermingling  of  the  combustible 
gases  with  the  supporter  of  combustion,  at 


the  moment  of  their  distillation  from  the 
fuel,  as  this  is  considered  necessary  for 
efficient  combustion.  The  theory  is  ad¬ 
vanced  that  air  directed  downward  over 
the  burning  fuel  tends  to  hinder,  by  the 
direction  of  its  flo^v,  incompletely  con¬ 
sumed  gases  from  passing  prematurely  out 
of  the  incandescent  and  flaming  zone  of  the 
fire,  incidentally  supplying  a  surplus  of 
oxygen  to  complete  the  process  of  burning. 

Figures  from  a  test  of  eight  hours  showed 
an  efficiency  of  68.28  per  cent.,  assuming 
dry  steam,  but  corrected  for  moisture  in 
the  coal,  with  a  load  of  rated  capacity 
of  boiler,  using  Eastern  test  coal.  With  air 
supplied  both  over  and  under  the  fire  the 
test  revealed  exceptionally  easy  steaming 
qualities  for  the  boiler  and  good  regula¬ 
tion. 

An  effort  was  made  to  approximate  good 
working  conditions  rather  than  extraordin¬ 
ary  test  conditions  to  show  average  re¬ 
sults  for  the  system  without  special  efforts 
and  constant  attention. 

This  system  is  based  on  a  well-known 
axiom  of  combustion  which  has  been  a  pro¬ 
lific  source  of  experimentation  among  in¬ 
ventors  and  combustion  experts  in  recent 
years,  resulting  on  the  whole,  however,  in  a 
remarkable  dearth  of  practical  schemes  for 
the  reduction  of  the  valuable  principles  in¬ 
volved  to  a  workable  basis. 

Some  of  the  results  so  far  demonstrated 
are  a  high  efficiency  at  every  phase  of  the 
variable  loading  under  ordinary  working 
conditions,  ease  of  control,  increased  steam¬ 
ing  capacity  and  a  more  smokeless  combus¬ 
tion  for  boilers  equipped  with  the  system. 


Trade  Literature. 

Kerner  Built-in-the-Chimney  Incinerator 
is  the  subject  of  a  newly-issued  folder 
describing  this  equipment,  which  is  manu¬ 
factured  by  the  Kerner  Incinerator  Co., 
Milwaukee,  Wis.  It  consists  of  a  patented 
arrangement  of  grates  built  into  and  form¬ 
ing  a  part  of  the  regular  chimney  (usually 
the  kitchen  chimney)  in  which  is  consum¬ 
ed  by  burning  all  household  refuse,  includ¬ 
ing  garbage.  The  refuse  and  garbage 
reaches  the  incinerating  chamber  through 
a  hopper  door  in  the  kitchen  or  in  the 
other  rooms  above.  The  feature  of  the 
system  is  the  by-pass  grate  and  the  by¬ 
pass  flue,  which  permit  a  free  circulation  of 
air.  In  this  way  combustion  is  induced 
from  the  top  downward  so  that  the  odorous 
gases  are  consumed. 

Moline  Heat  Everywhere  is  the  title 
of  a  new  general  catalogue  published  by 
Moline  Heat,  Moline,  Ill.,  in  which  the 
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Moline  system  of  heating  is  discussed  in  Buildings,  Factories,  Etc,,  Using  Live  or 


a  clear  -and  unusually  readable  manner. 
The  catalogue  is  handsomely  prepared  and 
bespeaks  to  a  degree  the  confidence  of  the 
manufacturers  in  the  merits  of  this  system. 
After  presenting  in  chronological  order  the 
methods  used  during  the  evolution  of  heat¬ 
ing,  a  description  is  presented  of  hot  air 
furnace  heating,  ordinary  steam  heating, 
hot  water  heating  and,  finally,  of  vapor 
or  vacuum  heating.  Under  “Essentials  of 
Good  Heating,”  are  taken  up  the  matters 
of  separate  regulation  for  each  room,  noise¬ 
less  operation,  and  the  use  of  packless  rad- 


CONSTRUCTION  OF  MOLINE  EJECTOR. 

iator  inlet  valves.  Regulation  is  also  dis¬ 
cussed  and  the  conclusion  reached  that 
Moline  heat  fulfills  every  requirement. 

The  various  devices  used  with  this  sys¬ 
tem  are  then  described,  including  the  Mo¬ 
line  ejector,  Moline,  condenser,  Moline  air 
relief  valve,  and  Moline  vacuum  valve.  The 
reader  is  given  an  explanation  of  their  ope¬ 
ration  from  the  time  the  fire  is  started. 
The  supply  valves  have  a  patented  re¬ 
strictor  sleeve  in  the  form  of  a  round  cyl¬ 
inder,  provided  with  vertical  slots.  As  the 
valve  opens  the  slots  become  uncovered, 
admitting  the  vapor.  The  ejector  and  con¬ 
denser  arrangement  for  the  removal  of  air 
is  set  at  the  end  of  the  supply  pipe  and 
is  attached  also  to  the  return  pipes.  This  ar¬ 
rangement  keeps  the  ends  of  the  main  sup¬ 
ply  pipes  open  to  the  atmosphere  so  that 
only  a  slight  pressure  at  the  boiler  causes 
the  air  to  flow  out  of  the  radiators  and 
piping.  The  fire  is  regulated  by  the  Moline 
sensitive  damper  regulator,  the  construc¬ 
tion  of  which  is  also  illustrated  and  de¬ 
scribed.  as  are  also  the  Moline  seals  for 
separating  the  water  of  condensation  from 
the  steam  and  returning  the  condensation 
to  the  boilers,  when  necessary,  under  pres¬ 
sure.  Special  attention  is  called  to  the  com¬ 
pany’s  service  department,  which  is  pre¬ 
pared  to  furnish  plans  and  specifications  for 
the  installation  of  Moline  heat.  The  com¬ 
pany  guarantees  plans  and  specifications 
bearing  the  Moline  heat  seal.  Size  8j4xll 
in.  Pp.  48.  Separate  catalogues  published  by 
the  same  company  treat  of  “Moline  Heat  as 
Applied  to  Combined  Heating  and  Venti¬ 
lating  Plants,”  “Moline  Heat  for  Large 


Exhaust  Steam”  and  “Moline  Heat  for 
Central  Station  or  Municipal  Heating; 
Plants.” 

Bi-Calky  Fans  and  Blowers,  featuring 
the  Bi-Multi  fan  wheels,  is  the  subject  of 
a  new  circular  issued  by  the  Bicalky  Fan 
Co.,  Buffalo,  N.  Y.  These  fan  wheels,  it  is 
stated,  are  built  exceptionally  strong  and 
are  guaranteed  to  stand  up  and  not  rack 
under  the  heaviest  work  to  which  fans  are 
subjected.  The  circular  includes  capacity 
tables  for  ducts  200  ft.  long  and  with  a 
maximum  velocity  in  the  duct  of  1,800  ft. 
per  minute.  These  tables  were  compiled 
after  numerous  tests  on  various-sized  fans 
and  the  company  states  that  they  may  be 
relied  upon.  They  show  remarkable  effi¬ 
ciencies.  There  is  also  included  a  price 
list  for  full-housed  and  ^-housed  Bi-Multi 
fans.  The  company  is  also  the  manufactur¬ 
er  of  the  Bicalky  planing  mill  exhauster, 
Bicalky  propeller  fan  and  the  Bicalky  roof 
fan  ventilator,  which  are  also  mentioned* 
and  illustrated  in  the  circular.  Size  3^x 
in.  Pp.  10. 

Centrifugal  Pumps  for  all  purposes,  in~ 
eluding  condenser  circulation,  general  mill 
and  power  plant  service,  for  motor,  engine 
or  belt  drive,  are  now  being  built  by  the 
Wheeler  Condenser  &  Engineering  Co., 
Cartaret,  N.  J.,  and  are  described  in  the 
company’s  new  bulletin.  No.  108-A.  These 
pumps  are  of  the  single-stage,  double-suc¬ 
tion,  split-casing  type,  for  heads  from  0  to- 
300  ft.  Special  attention  is  called  to  the 
testing  facilities  in  the  Wheeler  hydraulic 
laboratory  and  a  short  description  of  foun¬ 
dry  methods  is  given.  Among  the  designs 
of  pumps  shown,  several  are  of  particular 
interest,  such  as  a  combined  motor  and 
geared  turbine-driven  centrifugal  pump, 
and  a  typical  complete  surface  condenser 
auxiliary,  with  geared  circulating  pump  di¬ 
rect-connected  to  a  turbo  air  and  con¬ 
densate  pump  driven  from  a  common  tur¬ 
bine.  Size  6x9  in.  Pp.  34. 

Valve  World  for  February,  1916,  the 
monthly  periodical  of  Crane  Co.,  Chicago, 
HI.,  continues  the  “Non-Technical  Chats  on 
Iron  and  Steel  and  Their  Applications  to 
Modern  Industry,”  by  L.  W.  Spring,  the 
company’s  chief  chemist  and  metallurgist, 
this  month’s  installment  taking  up  the  dis¬ 
cussion  from  making  of  pig  iron  in  the 
blast  furnace.  The  article  is  devoted  main¬ 
ly  to  a  description  of  the  metallographic 
method  of  classification  and  classification 
by  chemical  analysis  and  physical  tests. 
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The  Whole  “Kewanee”  Family,  em¬ 
bracing  all  Kewanee  specialties  manufac¬ 
tured  at  the  Kewanee  Works  of  the  Na¬ 
tional  Tube  Co.,  Pittsburgh,  Pa.,  is  the  sub¬ 
ject  of  a  comprehensive  catalogue  giving 
detailed  information  regarding  this  line. 
The  catalogue  opens  with  a  “little  his¬ 
tory,”  telling  how  the  idea  developed  of 
making  a  union  with  a  brass-to-iron  thread 
connection,  to  take  the  place  of  a  flange 
union.  It  was  well-known  that  an  iron- 
to-iron  thread  connection  would  ultimate¬ 
ly  rust  together,  but  the  brass-to-iron 
thread  connection  will  not  rust  together, 
and  can  be  disconnected  and  reconnected 


ed  the  attainment  of  110  to  200%  more 
horse-power  without  adding  more  boilers, 
the  ability  to  burn  cheaper  fuel,  such  as 
screenings,  culm  or  coke  breeze;  and  great¬ 
er  furnace  draft  at  any  time  to  meet  spe¬ 
cial  calls  or  peak  loads  for  power.  These 
blowers  are  built  in  four  sizes  with  14-in., 
18-in.,  22-in.  and  26-in.  diameter  fans.  The 
bulletin  contains  a  list  of  a  number  of 
firms  which  are  using  this  apparatus.  The 
bulletin  is  No.  1022. 

Quincy  Market  Ammonia  Compressor 
Safety  Valve,  a  device  approved  by  the 
Board  of  Boiler  Rules,  Commonwealth  of 
Massachusetts,  as  complying  fully  with  the 
provisions  of  the  State  law  relating  to 
ammonia  compressors,  is  described  in  a 
bulletin  issued  by  the  Star  Brass  Mfg.  Co., 
Boston,  Mass.,  which  also  quotes  the  law 
in  full  on  the  subject.  The  circular  also 
features  the  Quincy  Market  ammonia  re¬ 
lief  valve  and  the  approved  Quincy  Market 
diffuser,  for  preventing  the  discharge  of  an 
undiluted  column  of  ammonia  gas  into  the 
atmosphere  through  a  pipe  other  than  a 
ventilating  stack. 

Kieley  “Easy  Repair”  Steam  Trap  is 
featured  in  newly-issued  circular  matter 
published  by  the  manufacturers,  Kieley  & 
Mueller,  Inc.,  New  York.  The  important 
advantage  mentioned  for  this  trap  is  that 
all  the  working  parts,  as  well  as  the  cover. 


KEWANEE  UNION,  OCTAGON  PATTERN. 


almost  indefinitely.  This,  in  brief,  is  the 
principal  feature  of  the  Kewanee  union, 
although  other  features  are  that  it  has 
no  inserted  parts,  while  each  separate 
union  is  subjected  to  a  compressed  air 
test  under  water.  The  union  has  but  three 
parts,  a  heavy  ring  of  malleable  iron,  a 
bottom  of  malleable  iron  and  a  heavy 
thread  end  of  high-grade  brass.  It  is  made 
in  the  octagon  pattern,  so  that  it  may  be 
applied  with  an  ordinary  monkey  wrench; 
the  regular  round  end  pattern,  the  extra 
heavy  pattern,  designed  for  high  pressures; 
and  the  hydraulic  pattern,  designed  for 
very  heavy  pressures.  The  catalogue  goes 
into  details,  with  numerous  illustrations, 
•covering  each  type.  Size  5^x8  in.  Pp.  72. 


Sturtevant  Turbo-Undergrate  Blowers, 
with  which  the  steam  output  may  be  in¬ 
creased  at  a  fraction  of  the  cost  of  a  new 
boiler,  are  brought  to  the  attention  of  the 
trade  in  a  new  bulletin  issued  by  the  B.  F. 
'Sturtevant  Co.,  Hyde  Park,  Mass.  Among 
the  advantages  gained  by  using  the  Sturte- 
Tant  turbo-undergrate  blower  are  mention- 


KIEL.EY  "EASY  REPAIR"  STEAM  TRAP. 

can  be  removed  without  breaking  any  pipe 
connection  due  to  the  fact  that  all  connec¬ 
tions  are  in  the  body.  The  only  parts 
liable  to  wear,  it  is  stated,  are  the  adjust¬ 
able  seat  and  the  seat.  By  unscrewing  two 
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nuts  and  removing  the  cap  enclosing  seat 
and  disc,  both  are  exposed  and  may  be 
readily  removed  and  renewed.  One  type 
of  this  trap  is  equipped  with  a  water  gauge. 
The  company  takes  occasion  to  inform 
the  trade  and  the  public  that  “the  genuine 
Kieley  specialties  are  manufactured  by  our¬ 
selves  and  can  only  be  secured  through  us 
or  our  branch  houses  or  sales  representa¬ 
tives.” 

Sweeping  Improvement  in  Exhaust  Fans 
is  the  title  of  a  circular  containing  a 
reprint  from  the  St.  Louis  Lumberman 
describing  “an  improved  spider  for  blower 
fans,”  the  reference  being  to  the  Bayley 
“B”  planing  mill  exhaust  fan,  made  by  the 
Bayley  Mfg.  Co.,  Milwaukee,  Wis.  This 
type,  it  is  shown,  has  a  maximum  of  struc¬ 
tural  strength  without  metal  overweight¬ 
ing,  and,  at  the  same  time,  the  design 
permits  of  repairs  with  ease  and  conven¬ 
ience.  In  greater  detail  the  features  which 
distinguish  the  new  blast  wheel  are  that 
there  is  no  cast-iron  used  in  its  construc¬ 
tion;  the  arms  are  not  cast  into  the  hub; 
instead  of  a  one-piece  spider  the  wheel  is 
of  the  built-up  type;  a  central  disc  is  used, 
a  steel  casting,  machined  all  over,  drilled 
for  arms  and  carefully  balanced;  floats  cut 
by  template  from  No.  7  U.  S.  Gauge  metal 
and  of  uniform  weight;  arms  are  two  an¬ 
gles,  hot  riveted  to  central  disc  and  spread 
at  float  end  to  support  the  inlet  side  of  the 


SHOWING  A  CENTRAL.  DiSC  OF  BAYLET 
WHEEL  READY  TO  RECEIVE  THE  FLOATS 


BAYLEY  “B”  WHEEL  COMPLETELY  AS"- 
SEMBLED. 

float,  thus  shortening  the  overhang  of  the 
floats  and  strengthening  them.  The  backs 
of  the  floats  are  supported  by  a  back-shoot 
of  heavy  gauge  metal.  By  this  method  each 
float  is  firmly  riveted  to  its  supporting  arms. 
The  blast  wheel  is  of  the  multiblade  type 
and  its  18  blades  are  curved  forward  to 
accelerate  the  flow  of  air  and  increase 
the  suction  when  running  at  a  low 
peripheral  speed. 

King  Richon  (K.  R.)  Hot  Water  Heat¬ 
ing  System,  described  as  having  all  the 
advantages  of  low  or  high  pressure  or 
vacuum  steam  systems,  as  well  as  those 
of  hot  water  systems,  is  the  subject  of  a 
circular  (Bulletin  41-A)  published  by  the 
King  Construction  Co.,  North  Tonawanda, 
N.  Y.  The  striking  feature  of  this  sys- 
.  tern  is  that  in  a  steam  boiler  carrying 
steam,  the  water  from  the  boiler  is  cir- 
'  culated  through  the  heating  pipes  instead 
of  the  steam.  This  inversion  of  the  usual 
practice,  it  is  stated,  has  solved  many  heat¬ 
ing  difficulties.  The  circulating  water  can 
be  carried  at  any  temperature  from  cold 
to  300°  F.  or  more,  thus  covering  the 
whole  temperature  range  of  ordinary  hot 
water  or  low  or  high  pressure  steam  sys¬ 
tems.  The  water  is  circulated  by  a  pump 
and  in  case  of  a  breakdown  a  steam  con¬ 
nection  from  the  top  of  the  boiler  enables 
the  system  to  be  instantly  changed  to 
steam,  the  expansion  of  the  water  being 
taken  care  of  by  the  steam  space  in  the 
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DIAGRAM  OF  THE  KING  RICHON  HOT  WATER  HEATING  SYSTEM. 


boiler.  With  this  arrangement,  the  same 
amount  of  piping  is  installed  as  would  be 
used  for  steam.  Also  no  expansion  tank  is 
required.  The  system,  it  is  stated,  is  espe¬ 
cially  useful  for  greenhouse  heating  work. 
In  the  typical  diagram  shown  herewith 
steam  is  taken  through  the  opening  S,  while 
water  is  taken  through  the  tube  W.  The 
return  R  from  the  heating  system  leads 
to  the  pump  P,  which  discharges  through 
the  check  valve  C  into  the  boiler.  The 
return  is  also  provided  with  a  valve  D, 
which  can  be  opened  to  the  atmosphere. 
In  operating  the  system  with  water,  the 
valve  vl  on  the  steam  opening  is  closed 
■and  the  valve  v2  opened.  The  system  is 
filled  with  water  except  the  space  E,  which 
cannot  fill  on  account  of  the  confined  air. 
The  pump  P  being  started  will  draw  water 
from  the  piping  and  force  it  into  the  boiler 
through  the  check  valve  C.  This  water 
will  rise  through  the  tube  W  into  the  main 
supply  and  thence  through  the  system  back 
to  the  pump.  As  the  water  in  the  system 
is  raised  in  temperature,  it  will  expand  and 
partially  fill  space  E.  Ordinarily  the  vol¬ 
ume  of  the  space  E  is  about  four  times  the 
amount  of  the  expansion  of  the  water. 
Should  anything  happen  to  stop  the  pump, 
the  system  is  instantly  turned  to  steam 
by  opening  the  valve  vl  and  closing  v2, 
and  opening  the  valve  D  in  the  return 
pipe  R.  The  steam  drives  the  water  out 
■of  the  system  through  valve  D,  which  is 
afterwards  partly  closed,  so  as  to  allow 
only  the  water  of  condensation  from  the 
■steam  to  pass  out.  This  water,  of  course, 
can  be  returned  directly  to  the  boiler  with 
a  suitable  pump  or  trap.  A  steam  pump  is 
:generally  used  for  circulating  the  water. 


the  steam  for  driving  the  pump  being  fur¬ 
nished  by  a  small  auxiliary  boiler.  The 
exhaust  steam  from  the  pump  is  used  for 
heating  and  with  this  design  it  is  figured 
that  the  cost  of  pumping  for  a  season,  even 
on  a  large  installation,  is  about  the  equiva¬ 
lent  of  three  tons  of  coal. 

- ♦ - 

New  Books. 

The  Ventilation  Hand  Book,  by  Charles 
L.  Hubbard,  is  the  title  of  a  new  book  in 
the  form  of  a  series  of  questions,  answers 
and  descriptions,  covering  the  principles 
and  practices  of  ventilation  as  applied  to 
warm  air  furnace  heating;  ducts,  flues  and 
dampers  for  gravity  heating;  and  fans  and 
fan  work  for  ventilation  and  hot  blast  heat¬ 
ing.  The  scope  of  the  book  includes  toi¬ 
lets  and  chemical  hoods,  the  design  of  air 
filters  and  washers  and  ventilation  of  vari¬ 
ous  types  of  buildings. 

The  matter  is  well  arranged  in  readable 
style  and  is  written  especially  for  the  be¬ 
ginner.  In  connection  with  the  fundament¬ 
al  requirements  for  good  ventilation  no  evi¬ 
dence  appears  in  the  book  of  the  recent 
thought  on  this  subject  and  the  familiar 
“standard  of  air  purity,”  based  simply  on 
the  carbonic  acid  proportion  is  again  pre¬ 
sented.  Exception  will  be  taken  in  some 
quarters  to  the  statement  of  the  effect  of 
gas  jets  and  lamps  upon  the  ventilation  of 
the  room,  recent  investigations  having  indi¬ 
cated  that  there  are  beneficial  effects  due  to 
the  circulation  of  the  air  by  the  jets  that 
may  counterbalance  many  of  the  deleteri¬ 
ous  effects.  The  author  states  that  by  the 
use  of  a  water  pan  placed  inside  the  cas¬ 
ing  of  a  warm  air  furnace,  the  warm  air 
passing  over  the  pan  “takes  up  a  suf- 
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ficient  amount  of  moisture  to  give  it  the 
desired  quality  for  proper  ventilation.”  This 
is  true,  provided  the  water  pan  is  placed  at 
the  proper  point  in  the  furnace,  that  is, 
above  the  dome,  but  with  the  usual  form 
of  construction,  where  it  is  located  about 
on  a  level  with  the  fire  pot,  it  is  well 
known,  and  perhaps  the  most  serious 
handicap  the  warm  air  furnace  is  suffering 
from  today,  that  the  amount  of  moisture 
obtained  will  be  far  from  sufficient. 

The  book  has  some  137  illustrations  and 
has  many  valuable  practical  suggestions 
regarding  installation  details.  The  points 
raised  by  the  questions  are  clearly  answer¬ 
ed,  the  drawings  helping  largely  to  make 
the  explanations  clear.  Size  Sj^x8j4  in.  Pp. 
218.  Published  by  the  Sheet  Metal  Publica¬ 
tion  Co.,  New  York,  and  may  be  had 
through  the  book  department  of  the  Heat¬ 
ing  AND  Ventilating  Magazine  Co.  Price, 
$2.00  net. 

- ♦ - 

A  Handy  Hot  Water  Tank  Calculator  for 
the  Asking. 

Announcement  is  made  by  the  Power 
Regulator  Co.,  5  South  Wabash  Avenue, 
Chicago,  Ill.,  that  copies  of  the  celluloid 
hot  water  tank  calculator,  which  was  re¬ 
cently  gotten  up  by  this  company,  will 
be  sent  free  to  any  of  our  readers  who 
are  actually  engaged  in  the  engineering, 
architectural  or  contracting  business.  As 
described  in  the  February  issue,  the  cal¬ 
culator  may  be  used  for  figuring  the  amount 
of  coil  surface  in  iron  pipe  and  in  brass 
pipe,  as  well  as  the  pounds  of  condensa¬ 
tion  per  hour.  The  calculator  is  in  the 
form  of  two  discs,  one  superimposed  on  the 
other.  By  moving  the  upper  disc  until  the 
various  quantities  register,  the  result  may 
be  read  directly  from  the  calculator. 
- -  - 

Current  Heating  and  Ventilating  Literature. 

Under  this  heading  is  published  each  month 
an  index  Of  the  important  articles  on  the  sub¬ 
ject  of  heating  and  ventilation  that  have  ap¬ 
peared  in  the  columns  of  our  contemporaries. 
Copies  of  any  of  the  journals  containing  the 
article  mentioned  may  be  obtained  from  The 
Heating  and  Ventilating  Magazine  on  re¬ 
ceipt  of  the  stated  price. 

CHURCHES — 

The  Heating  and  Ventilating  of  Churches. 
Harold  L.  Alt.  Ills.  3500  w.  Bkbld— Dec., 
1915.  Practical  systems  and  their  installa¬ 
tion.  60c. 

VENTILATION — 

Ozone  for  Ventilation.  Ills.  2500  w.  M 
&  C  E — Dec.  15,  1915.  Report  of  test  of 
Westinghouse  air  ozonizer,  with  experi¬ 
ments  by  Sheppard  T.  Powell.  20c. 


THE  BUSINESS  OUTLOOK. 

IV. 

By  Frank  M.  Huston, 

Financial  Editor  of  the  Chicago  Evening  Post; 

Editor  Rand-McNally  Banker^  Monthly. 

General  business  is  responding  to  the 
strong  financial  conditions  in  this  country 
in  a  way  that  is  reassuring.  Bank  clearings, 
since  the  beginning  of  the  year  have  es¬ 
tablished  a  new  high  record,  while  busi¬ 
ness  defaults  for  the  first  month  of  the 
year  show  a  decrease  in  number  of  25% 
compared  with  a  year  ago  and  in  liabilities, 
which  aggregate  only  about  one-third  what 
they  were  in  1915.  .  All  indications  favor  a 
further  improvement  in  the  business  situa¬ 
tion,  a  decline  in  commercial  mortality  and 
a  lessened  volume  of  liabilities. 

Furthermore,  there  has  been  an  increase 
in  bank  deposits  all  over  the  country  that 
bespeaks  a  further  expansion  of  business, 
and  an  increase  in  the  credit  available  as  a 
purchasing  power.  The  effect  of  the  enor-_ 
mous  influx  of  gold,  together  with  the  ex- 
ceedingy  profitable  business  which  Europe 
is  doing  with  this  country  is  being  re¬ 
flected  in  all  lines  of  trade.  Whereas  a 
few  months  ago  our  prosperity  was  rather 
spotted,  today  it  is  broadening  out  and 
becoming  more  general. 

The  chief  danger  in  the  situation,  how¬ 
ever,  is  that  our  expansion  in  business  may 
result  in  an  inflation  that  ultimately  must 
be  followed  by  a  reaction  and  depression. 
It  is  for  this  reason  that  bankers  are  ad¬ 
monishing  business  men  generally  to  pro¬ 
ceed  with  less  insistence  in  expanding  their 
business  and  to  get  back  on  a  more  normal 
basis  so  far  as  their  borrowings  are  con¬ 
cerned.  In  other  words,  bankers  and  those 
who  study  business  conditions  closely  are 
desirous  that  business  men  keep  their  af¬ 
fairs  in  as  liquid  a  condition  as  it  is  pos¬ 
sible  to  do  and  in  this  way  they  will  be  able 
to  sustain  prosperity  through  the  period  of 
readjustment  that  inevitably  must  follow 
the  war. 

From  all  sections  of  the  country  come 
advices  of  a  heavy  distributing  of  merchan¬ 
dise  of  various  kinds,  reflecting  the  increas¬ 
ed  demand,  resulting  from  expanding  pur¬ 
chasing  power  of  the  country  at  large.  Re¬ 
tail  dealers,  mail  order  houses,  as  well  as 
jobbers  of  various  kinds,  are  active  in  mak¬ 
ing  purchases  for  immediate  requirements 
and  for  future  delivery.  Collections  are  ex¬ 
ceedingly  good,  which  is  a  further  reflec¬ 
tion  of  an  improved  business  condition. 

Among  the  railroads  there  is  an  evidence 
of  prosperity  that  has  not  been  experienced 
in  many  years.  There  is  no  industry  in  this 
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country  that  is  as  basic  in  its  character, 
with  the  possible  exception  of  steel  making, 
as  is  the  transportation  business.  Rail¬ 
road  earnings  are  showing  monthly  in¬ 
creases  over  a  year  ago  both  in  gross  and 
net,  which  is  a  healthy  condition. 

Capital  in  this  country  is  accumulating 
exceedingly  rapidly  and  naturally  with  this 
accumulation  there  is  a  corresponding  in¬ 
crease  in  the  demand  for  labor  and  for  the 
products  of  labor. 

(Copyright,  1916,  Kovnat.) 


Expansion  of  Pipe  Coils  and  Length  of 
Spring  Pieces. 

The  elongation  of  steam  or  hot  water 
pipe  coils  and  the  length  of  their  spring 
pieces  is  given  in  the  following  table. 
Coils  over  200  ft.  in  length  should  have,  if 
possible,  a  spring  piece  at  each  end,  with 
an  anchor  in  the  center.  The  difference  in 
tmperature  ranges  for  steam  coils  from 
52°  to  232°  F.  For  hot  water  coils  the 
range  is  from  50°  to  200°  F. 


Length 
of  coil. 
Feet. 
10  ... 
20  ... 
30  ... 
40  .. . 
60  ... 
60  ... 
70  ... 
80  .  . 
100  ... 
120 

140  ... 

180  ... 
200  . . . 
240  ... 
260  ... 
280  ... 
300  ... 
320  ... 
340  ... 
360 

380  ... 
400  ... 


EXPANSION  OF  COILS  AND  LENGTH  OF  SPRING  PIECES. 


Elongation 
steam  differ. 

Length  of 

Elongation 
water  differ. 

Length  of 

in  temp. 

shortest  piece 

in  temp. 

shortest  piece 

52°-232‘‘F. 

of  spring  piece.  50®-200°F. 

of  spring  piece. 

Inches. 

Ft.  &  in. 

Inches. 

Ft.  &  in. 

.  9-64 

1.6 

% 

1.6 

.  9-32 

1.6 

1.6 

.  7-16 

2.0 

% 

2.0 

.  9-16 

2.0 

% 

2.0 

.  % 

3.0 

% 

2.0 

.  % 

3.0 

% 

3.0 

.  1 

4.0 

% 

3.0 

.  1  3-16 

4.0 

1 

4.0 

.  1% 

5.0 

1  3-16 

4.0 

.  1% 

6.0 

1% 

5.0 

.  2 

7.0 

1% 

6.0 

.  2% 

8.0 

2 

7.0 

.  2% 

9.0 

2  3-16 

8.0 

.  3 

10.0 

2% 

8.0 

.  3% 

12.0 

2% 

10.0 

.  3  9-16 

13.0 

3% 

11.0 

.  4 

14,0 

3  5-16 

12.0 

.  4  5-16 

15.0 

3  9-16 

12.0 

.  4-9-16 

16.0 

3% 

13.0 

.  4  13-16 

17.0 

4 

14.0 

.  5% 

18.0 

4  5-16 

15.0 

.  5% 

19.0 

4% 

16.0 

.  6 

20.0 

4 13-16 

16.0 
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Coming  Events. 

April  11-14,  1916. — Spring  meeting  of  The 
American  Society  of  Mechanical  Engineers, 
in  New  Orleans,  La. 


Deaths. 

John  Anness,  for  many  years  a  familiar 
figure  in  the  sales  offices  of  the  Richardson 
&  Boynton  Co.,  New  York,  died  January 
22,  while  on  a  trip  to  California.  He  was 
83  years  old.  Mr.  Anness  was  in  charge  of 
the  sales  floor  for  the  Richardson  &  Boyn¬ 
ton  Co.,  from  1882  until  1909,  when  he  re¬ 
tired  from  active  business.  His  son,  Harry 
L.  Anness,  is  in  charge  of  the  boiler  de¬ 
partment  of  the  same  company.  Previous 
to  1882  Mr.  Anness  had  been  engaged  in 
a  general  heating,  tinning  and  hardware 
business  since  1856. 

Frank  M.  Norton,  advertising  manager 
of  the  Plumbers’  Trade  Journal,  New  York, 
died  February  21,  at  his  home  in  Brooklyn. 
He  was  41  years  old.  His  death  was  due 


to  cerebral  hemorrhage  and  the  sudden 
termination  of  his  illness  came  as  a  pain¬ 
ful  shock  to  all  who  knew  him.  Mr.  Norton 
joined  the  staff  of  the  Plumber’s  Trade 
Journal  seven  years  ago  and  rapidly  rose 
to  the  position  of  manager  of  its  advertis¬ 
ing  department.  During  this  period  he  es¬ 
tablished  a  record  seldom  equaled  in  the 
trade  paper  field. 

- « - 

Miscellaneous  Notes. 

J.  G.  DeRemer,  formerly  engineer  for  the 
American  District  Steam  Co.,  North  Tona- 
wanda,  N.  Y.,  has  retired  from  the  heating 
field  and  is  located  in  New  York,  where  he 
is  looking  after  his  private  interests. 

F.  R.  Hutchinson,  until  recently  engineer 
for  the  East  Ohio  Gas  Co.,  Cleveland,  O., 
has  been  appointed  sales  manager  for  the 
Automatic  Draft  Regulator  Co.,  of  Cleve¬ 
land.  Mr.  Hutchinson  is  the  author  of  the 
paper  on  “Gas  House  Heating,”  reproduced 
on  another  page  of  this  issue. 
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Boston,  Mass. — Renewed  efforts  to  have 
a  separate  contract  law  passed  by  the 
Massachusetts  Legislature  were  made  at  a 
public  hearing  on  the  proposed  measure, 
held  at  the  State  House  in  Boston,  Feb.  7. 
Those  on  hand  in  the  interest  of  the  bill 
were  William  A.  Bradford,  Quincy,  Mass,, 
chairman  of  the  legislative  committee  of 
the  master  plumbers’  association.  President 
James  S.  Cassedy,  national  president  of  the 
master  plumbers’  association,  and  Herbert 
A.  Snow,  secretary  of  the  Massachusetts 
master  steam  fitters’  association.  Others 
present  were  William  H.  Mitchell,  Arthur 
C,  Walworth,  Jr.,  John  F,  Buerkel,  W.  F. 
Farrell,  B.  F,  Carroll,  John  J.  Mullaney, 
Henry  W.  Lloyd,  George  H.  McLane  and 
Peter  W.  Sharp,  The  bill  reads  as  fol¬ 
lows: 

“Section  1.  Every  officer,  board,  depart¬ 
ment,  commission  or  commissioner  of  the 
commonwealth  of  any  county,  city  or  town 
charged  with  the  duty  of  preparing  specifi¬ 
cations  or  of  awarding  and  entering  into 
contracts  for  the  construction  or  alteration 
of  buildings  in  cases  in  which  the  whole 
cost  of  such  work  may  exceed  $1,000,  shall 
cause  to  be  prepared  separate  specifications 
for  each  of  the  following  branches  of  work 
to  be  performed:  1.  plumbing;  2  steam  and 


hot  water  heating;  3.  ventilating  apparatus 
and  power  plants. 

“Section  2.  Such  specifications  shall  be 
drawn  so  as  to  permit  separate  and  inde¬ 
pendent  bidding  upon  each  of  the  classes 
of  work  mentioned  in  the  sub-divisions  of 
Section  1,  and  all  contracts  hereafter 
awarded  by  any  county,  city  or  town  or  a 
department,  board,  commission,  or  com¬ 
missioner,  or  officer  thereof,  for  the  con¬ 
struction  or  alteration  of  a  building  or  any 
part  thereof  shall  be  awarded  separately  to 
responsible  and  reliable  persons,  firms  or 
corporations. 

“Section  3.  Nothing  in  this  act  shall  be 
construed  to  prevent  the  proper  authorities 
from  performing  any  of  the  said  kinds  of 
work  by  or  through  regular  employees  or 
by  the  inmates  of  any  institution  where 
such  employment  is  now  authorized  by  law. 

“Section  4.  This  act  shall  take  effect 
upon  its  passage.” 

Chicago,  Ill. — What  is  described  as  a  fine 
illustration  of  the  modern  tendency  is 
found  in  a  general  order  to  trainmen  issued 
by  the  general  superintendent  of  the  Union 
Pacific  system.  This  order  warns  against 
the  overheating  of  cars  and  requires  that 
certain  temperatures  be  maintained  for  the 
sake  of  the  passengers’  health.  Following 
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is  the  text  of  the  order  issued  to  trainmen 
by  General  Superintendent  W.  M.  Jeffers: 

“All  sleepers,  chair  cars  and  coaches 
operated  over  Union  Pacific  lines  are 
equipped  with  ventilating  systems  by  which 
an  adequate  supply  of  fresh  air  is  pro¬ 
vided. 

“Cars  must  be  well  ventilated  at  all 
times  and  not  allowed  to  become  too  warm 
or  overheated. 

“High  temperature  is  more  detrimental 
to  health  than  lack  of  fresh  air. 

“The  following  temperatures  must  be 
maintained  during  the  cool  season: 

“Sleepers — Days,  70°  F;  nights,  60“  F. 

“Chair  Cars  and  Coaches — Days  and 
nights,  70“  F.” 

Few  travelers  have  ever  found  trains  too 
cool.  Steam  heats  so  readily,  and  the  space 
in  the  train  is  relatively  so  small  that  er¬ 
rors  in  temperature  regulation  are  almost 
invariably  on  the  side  of  too  much  heat. 
This  has  been  true  even  of  railroads  in 
the  far  north. 

Professor  C.  E.  A.  Winslow,  formerly 
director  of  the  division  of  Public  Health 
Education  of  the  New  York  State  Depart¬ 
ment  of  Health,  and  prominent  among 
heating  and  ventilating  engineers  through 
his  activities  as  chairman  for  the  past  two 
years  of  the  New  York  State  Commission 
on  Ventilation,  has  been  appointed  to  the 
Anna  M.  R.  Lauder  Professorship  of  Pub¬ 
lic  Health  at  Yale  University.  This  is  the 
first  endowed  chair  of  public  health  in  the 
country. 

Otto  E.  Goldschmidt,  consulting  engi¬ 
neer,  New  York,  announces  the  removal 


of  his  offices  to  105  West  40th  Street,  in  the 
Tilden  Building. 

T.  Russell  Robinson,  statistical  engineer 
for  W.  S.  Barstow,  Inc.,  New  York,  gave  an 
address  before  the  American  Society  of 
Mechanical  Engineers,  February  8,  on 
“Ways  of  Presenting  Data  for  Executive 
Purposes."  The  address  covered  graphical 
and  other  methods  of  showing  costs,  per¬ 
formance  of  equipment,  output  and  other 
items. 

British  Empire  Fair  is  being  arranged  to 
be  held  at  Willesden  Garden,  England,  in 
the  spring  of  1917.  The  exhibition  building 
is  expected  to  cost  $1,000,000  and  it  will 
cover  an  area  of  610,000  sq.  ft.  The  list  of 
goods  to  be  shown  includes  machinery  and 
power  appliances,  building  and  sanitary  ma¬ 
terials  and  lighting,  heating  aiid  cooking 
apparatus. 

New  York. — Members  of  the  four  larg¬ 
est  national  engineering  societies  will  be 
organized  for  preparedness  under  the  direc¬ 
tion  of  Major  General  Leonard  Wood, 
U.  S.  A.  The  plan  as  developed  to  date  in¬ 
cludes  the  organization  of  civilian  engi¬ 
neers  into  a  national  reserve  corps  of  en¬ 
gineers  so  that  in  case  of  necessity  they 
could  immediately  be  placed  in  charge  of 
construction  of  coast  and  other  defences, 
releasing  the  regular  army  engineers  for 
their  usual  duties.  A  series  of  lectures  is 
being  given  in  the  Engineering  Societies 
Building,  New  York,  on  various  phases  of 
the  subject,  the  remaining  dates  being 
March  13,  March  20  and  March  27. 

International  Engineering  Congress, 
through  its  committee  of  management,  an- 


Jenkins  Bros.  Fractional  Radiator  Valves 

For  use  in  connection  with  Atmospheric,  Vapor,  and  Vacuum 
Return  Line  Systems. 

Open  wide  in  five-sixths  of  a  turn.  Opening  is  correctly  gradu¬ 
ated  and  partial  heating  of  the  radiator  is  easily  controlled.  The 
large  and  plainly  marked  indicator  plate  is  adjustable  and  mark¬ 
ing  can  be  set  to  any  point  in  the  circle.  The  Jenkins  Bros.  Disc, 
standard  of  design,  metal  and  workmanship,  is  an  assurance  of 
quality  and  satisfaction. 

Write  for  catalogue  No.  20. 


JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago,  Montreal,  London 


SPECIFY. 


■;^Q2gQgQ-INSTRUMENTS_^ 


trade  mark 


TO  INDICATE  or  RECORD  TEMPERATURES  and  PRESSURE 

They  have  a  distinctive  quality  with  a  fineness  of  mechanical  detail  which  insures  Accuracy  and 

Durability  under  the  hardest  Service 

THE  FOXBORO  COMPANY,  FOXBORO,  MASS. 

New  York  Chicago  St.  Louis  Birmingham,  Ala.  San  Francisco 


PUojg  mention  Thb  Hbating  and  Ventilating  Magazine  whtn  you  wriU. 


The  HSM  Division 

Taylor  Instrument  Companies 

Rochester.  N.Y. 


A  Visit  To  Our  Plant  By  You 

To  Investigate  OUR  Facilities,  will  set  aside  any  question  as  to  our  preminence  in  the  field  of 
Industrial  Thermometry.  You  can  then  see  for  yourself  the  processes  and  system  of  inspec* 
tion  and  tests  that  have  made  the  synonym  for  unsurpassed  accuracy  in  the  measurement 
of  temperature. 

We  are  specialists  in  the  manufacture  and  design  of  H&M  Type  Thermometers.  Rec¬ 
ording  and  Indicating  Thermometers,  Automatic  Temperature  and  Pressure  Regulators, 
Mercuiy  Vacuum,  and  Absolute  Pressure  Gauges,  Engraved  Stem  Thermometers,  Hydrom¬ 
eters,  Hygrometers,  Thermo-Electric  and  Radiation  Pyrometers,  and  many  other  meas¬ 
uring  instruments  used  in  the  industrial,  4  chemical  and  metallurgical  arts. 


Please  mention  Thb  Hkatikg  and  Ventilating  Magazine  when  you  write. 


62  THE  HEATING  AND  VENTILATING  MAGAZINE 


motor  is  running.  In  small  garages  this 
circulation  may  be  obtained  by  opening  the 
windows  and  doors  to  the  outside  air.  An¬ 
other  method  for  small  garages  will  be  a 
connection  from  the  exhaust  to  a  pipe 
leading  outdoors. 

Chicago,  Ill. — Dr.  W.  A.  Evans,  writing 
in  the  Chicago  Tribune,  under  “How  to 
Keep  Well,”  states  that  the  day  following 
the  publication  of  a  little  notice  about  a 
method  of  humidifying  where  hot  water 
heat  is  used  he  received  289  requests  for 
reprints  describing  same.  The  second  day 
he  received  286.  He  urges  inventors  and 
manufacturers  of  heating  and  ventilating 
apparatus  to  take  notice. 

Aurora,  Ill. — At  a  meeting  of  the  Parent- 
Teachers  Club  in  Aurora  recently  ad¬ 
dresses  were  made  by  President  C.  E.  Col¬ 
well  of  the  school  board,  Superintendent 
S.  K.  McDowell  and  J.  B.  Wigman,  con¬ 
sulting  engineer,  of  Chicago,  on  heating  and 
ventilating  methods,  with  special  reference 
to  the  necessity  of  closed  windows  in  the 
operation  of  such  systems  as  that  installed 
in  the  Oak  Street  School.  The  feature  of 
the  occasion,  however,  was  the  demonstra¬ 
tion  made  by  Mr.  Wigman.  He  had  a  model 
house  set  up  on  the  stage  and  used  smoke 
to  show  the  course  of  air  in  the  various 


nounces  that  the  volume  on  mechanical  en¬ 
gineering  is  ready  for  distribution  and  the 
members  who  have  subcsribed  to  the  vol¬ 
ume  will  soon  receive  it.  The  other  vol¬ 
umes  will  be  issued  as  rapidly  as  possible. 

American  Public  Health  Association  has 
adopted  an  official  badge  showing  the 
figure  of  Hygeia,  the  goddess  of  health. 
The  badge  is  in  blue  and  white  enamel  and 
gold  on  a  rolled  back. 

Kewanee  Boiler  Co.,  Kewanee,  Ill.,  re¬ 
ports  that  the  results  of  recent  tests  on 
Kewanee  boilers,  both  of  the  straight  draft 
and  downdraft,  smokeless  type,  made  by 
Lewis  M.  Ellison,  consulting  engineer, 
show  an  efficiency  for  the  straight-draft 
type  of  from  62.39%  to  68.67%.  With  the 
smokeless  boilers,  the  efficiencies  ran  from 
73.86  to  81.38%. 

National  Association  of  Master  Plumbers 
has  arranged  to  hold  its  next  annual  con¬ 
vention  in  Atlantic  City,  N.  J.,  the  dates 
being  June  20-22.  Headquarters  will  be  at 
The  Breakers,  the  new  name  for  the  re¬ 
modeled  Hotel  Rudolf. 

Chicago,  Ill. — The  Chicago  Department 
of  Health  is  formulating  a  proposed  ordi¬ 
nance  covering  the  ventilation  of  garages. 
The  ordinance  will  provide  that  a  circula¬ 
tion  of  outdoor  air  be  maintained  while  the 
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rooms.  Another  test  was  made  in  the 
school  building  itself  by  introducing  hy¬ 
drogen  sulphide  gas  into  the  intake  of  the 
ventilating  system  and  placing  blotters 
soaked  in  a  15%  solution  of  lead  acetate  in 
different  spots  in  one  of  the  rooms  in 
which  it  was  suspected  that  there  might 
be  a  “pocket”  of  bad  air.  When  the  gas 
came  in  contact  with  the  blotters  the  blot¬ 
ters  turned  from  a  bluish  white  to  a  red¬ 
dish  brown.  The  blotters  were  placed  in 
corners  and  in  various  secluded  spots  in 
the  room,  as  well  as  in  the  center  and 
around  the  seats.  Then  the  fan  was  started 
and  left  running  for  ten  minutes,  pumping 
gas  through  the  rooms.  At  the  end  of  that 
time  every  blotter  had  turned  to  a  reddish 
brown. 

Chicago,  Ill. — Through  a  contract  signed 
with  the  Chicago  Pneumatic  Tool  Com¬ 
pany,  the  Little  Giant,  Model  H,  motor 
trucks  will  hereafter  be  equipped  with 
Garland  ventilators,  for  use  in  exhausting 
from  the  motor  compartment  the  heat  that 
comes  from  the  engine.  These  ventilators 
are  designed  to  exhaust  25,000  cu.  ft.  of  air 
per  hour,  with  the  car  traveling  at  me¬ 
dium  speed.  It  is  estimated  that  the  use 
of  the  ventilator  will  greatly  increase  the 
efficiency  of  the  engine.  The  device  is  sim¬ 


ilar  to  the  Garland  ventilators  used  on  Pull¬ 
man  railroad  coaches. 

Detroit,  Mich. — The  Dime  Bank  and 
Ford  Building  will  hereafter  be  heated  from 
the  Dime  Bank  Building.  A  7-ft.  connect¬ 
ing  tunnel  under  Griswold  Street  connects 
the  two  buildings.  The  Ford  Building  was 
until  recently  supplied  by  heat  and  power 
by  the  Detroit  Edison  Company,  but  the 
large  capacity  of  the  Dime  Bank  plant  made 
the  new  arrangement  more  advantageous. 
The  buildings  are  the  largest  structures  in 
the  city,  and  house  3,000  people.  The  Dime 
Bank  plant  is  composed  of  five  250  K.  W. 
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The 

Uniontown 
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HAS  A 

Air 

Washer 

In  the  Craig  Street 
School  at  Union- 
town,  Pa.,  there  is  a 
6  x8  Sturtevant  cop¬ 
per  Air  Washer.  It 
is  7  ft.  long  in  the  di¬ 
rection  of  the  flow 
of  air  and  is  equip¬ 
ped  with  nozzles  of 

Sturtevant  Air  Washer  in  the  Uniontovm  High  School,  Pa.  the  atOmizer  type. 

Architect,  Andrew  P.  Cooper 

In  addition  to  the  Air  Washer,  the  Multivane  Fan,  Heater  and 
tempering  coils  were  supplied  by  this  company. 

Sturtevant  Air  Washers  are  becoming  more  and  more  popular  as 
indicated  by  the  large  number  of  prominent  buildings  in  which 
they  are  installed  and  by  the  list  of  prominent  engineers  who 
specify  them.  A  few  buildings  having  Sturtevant  Air  Washers  are : 


Cleveland  City  Hall  Detroit  Post  Office 

Parkway  Central  Building,  Philadelphia  Bank  of  Italy,  Los  Angeles,  Cal. 

Dormitory,  Wellesley  College  Frankfort  High  School,  Phila. 

Miami  Hotel,  Dayton,  Ohio  Cleveland  City  Hall. 

Buck  &  Raynor  Building,  Chicago  East  Ohio  Gas  Company  Building, 

Deshler  Hotel,  Cleveland  Cleveland 

Rochester  No.  17  School 


B.  F.  STURTEVANT  COMPANY 


Hyde  Park,  Boston 
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electric  generators  and  four  350  H.  P, 
boilers. 

Chicago,  Ill. — The  “fresh  air”  cars  on  the 
Chicago  surface  lines  have  been  discon¬ 
tinued.  According  to  Commissioner  of 
Health  John  Dill  Robertson,  they  have 
been  entirely  successful  inasmuch  as  they 
created  discussion  and  brought  the  street 
car  problem  prominently  before  the  public, 
that  they  showed  how  difficult  it  is  to  prop¬ 
erly  ventilate  a  car  by  the  use  of  windows, 
and,  finally,  that  they  impressed  upon  the 
citizens  of  Chicago  the  fact  that  a  certain 
exposure  to  unfavorable  physical  conditions 
tends  to  strengthen  the  bodily  resistance 
and  promote  health. 

Chicago,  Ill. — According  to  the  semi-an¬ 
nual  report  of  Oscar  F.  Nelson,  State  fac¬ 
tory  inspector,  important  results  were  ob¬ 
tained  from  the  crusade  for  fresh  air  in 
factories  and  workrooms.  Orders  direct¬ 
ing  the  installation  of  179  artificial  means 
of  ventilation  were  issued.  Two  hundred 
and  forty-two  workrooms  in  179  establish¬ 
ments  were  inspected  and  only  four  were 
found  to  have  a  supply  of  fresh  air  equal 
to  the  legal  requirements. 

Chicago,  Ill. — Approximately  $250,000  is 
to  be  spent  by  the  Chicago  surface  lines 
in  improving  the  ventilation  of  1,500  street 
cars.  The  new  system  will  do  away  with 


the  use  of  small  windows  near  the  ceiling 
in  the  monitor-type  cars.  It  will  involve 
the  installation  of  roof  intakes,  additional 
heating  apparatus  to  take  care  of  the  addi¬ 
tional  air,  and  thermostats  to  regulate  the 
heat.  The  work  of  making  the  changes  will 
be  begun  at  once  at  the  company’s  shops. 

Washington,  D.  C. — Secretary  McAdoo, 
of  the  Treasury  Department,  plans  to  in¬ 
crease  the  number  of  public  buildings  to 
be  served  by  the  proposed  central  heating, 
lighting  and  power  plant  and  has  sent  to 
Congress  a  draft  of  legislation  designed  to 
increase  the  limit  of  cost  on  the  plant  from 
$1,494,104  to  $1,669,104.  He  would  add  to 
the  long  list  of  buildings  already  to  take 
service  from  the  plant  the  Johnson- Walker 
Building,  known  as  the  navy  annex;  the 
Interior  Department  Building,  the  Lincoln 
Memorial  and  the  Women’s  Memorial  (Red 
Cross  Building).  The  serving  of  these  ad¬ 
ditional  buildings,  he  states,  will  have  the 
effect  of  reducing  the  unit  cost  of  steam 
and  electricity  in  the  central  power  plant 
and  will  also  result  in  a  saving  on  the  build¬ 
ing  now  contemplated  under  the  present 
act;  and  a  saving  on  the  four  buildings 
mentioned  of  $30,000  per  annum  over  what 
it  would  cost  to  make  steam  in  the  build¬ 
ings  and  purchase  the  current  from  the 
Potomac  Electric  Company. 
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A  damper  controlled  by  a 

PARKER 

DAMPER 

QUADRANT 

— the  ideal  combination. 

Have  you  a  copy  of  our 
new  booklet? 

PARKER  SUPPLY  COMPANY 

Makers  of  Expansion  Bolts,  Screw  Anchors,  Tog¬ 
gle  Bolts  and  Sheet  Metal  Workers*  Specialties. 

515  W.  45th  St.,  New  York 
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Sturtevant  Multivane  F2tns  for  William  Penn  Hotel 


Twenty-three  Sturtevant  Multivane  Fans  were  sup¬ 
plied  for  the  William  Penn  Hotel,  Pittsburgh,  and 
above  photograph  shows  them  on  the  sidewalk  after 
being  unloaded  from  trucks. 

Recent  improvements  in  the  Multivane  Fan  put  it  still 
further  in  advance  of  all  other  makes  in  efficiency. 


Our  Engineering  Department  is  the  largest  and  most 
capable  body  of  trained  fan  engineers  in  the  world. 
They  will  be  glad  to  co-operate  with  you  on  any  heat¬ 
ing,  ventilating,  or  air  conditioning  proposition  you 
may  have  on  hand. 


U.  a.  PAT.  OFF.) 


Get  our  bulletin  on  Electric  Fans.  It  lists 
small  motor-driven  fans  for  all  voltages, 
speeds  and  net  prices  to  consumer 
giving  pressures,  volumes,  dimensions. 


B.  F.  STURTEVANT  COMPANY 


Multivane  Fan  Wheel 


HYDE  PARK,  BOSTON,  -  MASSACHUSETTS 

-  -  -  And  All  Principal  Cities  of  the  World  -  -  - 
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'Waterloo,  la. — An  accident  to  a  large 
Tan  in  the  West  High  School  recently  by 
which  the  belt  controlling  the  governor 
came  apart,  resulting  in  a  high  fan  speed, 
created  a  condition  that  led  the  local  paper 
to  characterize  the  fan  as  an  efficient  vac¬ 
uum  sweeper.  It  is  stated  that  the  rooms 
in  the  upper  part  of  the  building  were 
treated  to  a  cloud  of  dust  while  a  student 
in  the  act  of  opening  the  gymnasium  door 
in  the  basement  had  the  door  literally 
jerked  from  his  grasp.  The  gymnasium 
itself,  continues  the  report,  was  swept  clean 
of  dust. 

Cleveland,  O. — The  Cleveland  city  of¬ 
ficials  have  begun  an  investigation  of  the 
shortage  in  the  natural  gas  supply  which 
recently  almost  fell  to  the  vanishing  point. 
Gas  company  officials  explained  that  there 
was  trouble  with  the  mains  connecting 
Cleveland  with  the  West  Virginia  fields, 
which  are  the  source  of  supply.  Manufac¬ 
turing  concerns  were  obliged  to  close  down, 
and  1,000  school  children  were  sent  home 
on  account  of  cold  school  rooms. 

Chicago,  Ill. — A  new  method  of  securing 
good  air  conditions  in  Chicago  was  adopted 
recently  when  the  mothers  of  the  children 
attending  the  Henry  Clay  School,  at  East 
133d  Street  and  Burley  Avenue,  called  a 
strike  by  keeping  their  children  out  of 


school  on  account  of  objections  to  the 
heating  and  sanitary  conditions  in  the 
school  building.  Only  119  out  of  a  total 
registration  of  450  children  attended  school 
for  several  days. 

Building  Operations  for  January,  1916, 
continued  the  good  showing  made  by  the 
last  few  months  of  1915.  The  total  for 
110  cities,  as  compiled  by  the  American 
Contractor,  came  to  $51,697,497  as  compared 
with  $38,224,968  for  January,  1915,  an  in¬ 
crease  of  35  per  cent.  New  York  City, 
outside  of  Brooklyn,  showed  a  falling  off  of 
26  per  cent.,  but  this  is  explained  by  the 
fact  that  in  January,  1915,  permits  for  two 
buildings  of  over  $1,000,000  each  were  is¬ 
sued.  Building  operations  for  December, 
1915,  covering  72  cities,  showed  an  increase 
of  84  per  cent.  The  total  net  gain  for  the 
year  1915,  over  1914  was  5  per  cent. 

- 4 - 

Central  Station  Heating  Notes. 

Spokane,  Wash. — The  proposed  franchise 
in  favor  of  Fred  B.  Grinnell  to  operate  and 
maintain  a  central  heating  system  in  Spo¬ 
kane  passed  its  second  reading  before  the 
city  council,  January  10.  It  is  proposed  to 
operate  the  system  within  a  radius  of  ten 
blocks  of  the  corner  of  Howard  and  River¬ 
side  Streets,  and  to  spend  at  least  $100,000 


THE  f"'  I  SHAPE  TUBES  EXPLAIN  THE  SUCCESS 

of  the 

PATTERSON  HOT  WATER  TANK 


for  heating  water  for  do¬ 
mestic  or  manufacturing 
purposes.  Both  ends  of 
each  seamless  brass  tube 
arc  expanded  into  heavy 
cast-iron  tube-heads  with 
an  improved  roller  ex¬ 
pander.  Their  shape  pro¬ 
vides  for  the  free  con¬ 
traction  and  expansion  of 
each  individual  tube  with¬ 
out  straining,  so  there  is 
no  danger  of  leakage. 

Any  Combination  of  Storage  and  Heating  Capacities  Can  be  Furnished. 

Send  for  Catalogue. 

FRANK  PATTERSON  &  CO.,  26  Cortlandt  Street,  New  York 

Representatives  in  all  Principal  Cities 


C.  Patented  Aux.  26.  1913. 
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Heating  and  Ventilating 
Equipment 

is  being  specified  for  installation  in 
the  country’s  most  prominent  Archi¬ 
tectural  and  Engineering  accomplish¬ 
ments  because  “Sirocco”  embodies  the 
necessary  qualities  for  permanent  suc¬ 
cessful  fan  performance. 


AMERICAN  BLOWER  COMPANY 


DETROIT,  MICHIGAN 
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in  three  years.  The  council  was  to  vote 
on  the  franchise  February  14.  The  proposed 
franchise  is  being  opposed  by  the  Public 
Welfare  League  on  the  ground  that  it  is 
similar  to  one  already  in  force  and  that 
one  company  is  enough  to  occupy  the  field. 

Spokane,  Wash. — A  peculiar  situation  has 
arisen  in  Spokane  in  connection  with  the 
laying  of  heating  mains  through  the  busi¬ 
ness  section  of  the  city.  It  seems  that  a 
franchise  for  operation  was  granted  to  the 
Trustee  Company  and  permits  for  construc¬ 
tion  have  been  issued  under  the  name  of  the 
Merchants’  Heating  Co.  Commissioner 
Fasset  of  the  public  utilities  division,  stated 
that  the  city  had  no  record  of  a  transfer  of 
the  franchise.  The  matter  was  taken  up 
by  the  city  council.  Announcement  is  made 
that  the  Merchants’  Heating  Company  will 
not  stop  with  heating  merely  the  busi¬ 
ness  section,  but  that  the  service  will  be 
extended  to  the  residential  sections.  In  the 
first  unit  in  the  downtown  district,  between 
Railroad  and  Trent  Streets  and  Division 
and  Monroe  Streets,  the  company  expects 
to  spend  close  to  $650,000.  The  next  unit 
will  include  the  library  on  the  west,  with 
a  main  to  the  Sacred  Heart  Hospital,  and 
eventually,  a  service  for  the  South  Hill  re¬ 
sidential  district.  The  company  has  al¬ 


ready  contracted  to  heat  23,000,000  cu.  ft. 
of  building  space  in  the  downtown  section, 
representing  over  20  hotels,  office  and  mer¬ 
cantile  buildings.  E.  Darrow  is  the  general 
manager  of  the  company. 

Des  Moines,  la. — The  Des  Moines  Elec¬ 
tric  Company’s  heating  franchise  will  be 
voted  on  by  the  people  at  the  city  election 
March  27.  If  the  franchise  is  granted,  it 
is  planned  to  begin  work  early  in  the 
spring  and  to  have  the  plant  in  operation  by 
next  fall. 

Indianapolis  Light  &  Heat  Co.,  Indian¬ 
apolis,  Ind.,  has  pettioned  the  Indiana  Pub¬ 
lic  Service  Commission  for  authority  to  is¬ 
sue  $375,000  in  stock  and  $250,000  in  bonds, 
to  reimburse  the  treasury  for  money  ex¬ 
pended  on  improvements. 

Tacoma,  Wash. — The  first  intimation 
that  the  Central  Heating  Company,  a  re¬ 
cently  enfranchised  concern,  does  not  in¬ 
tend  to  build  and  operate  a  central  heating 
plant  in  Tacoma,  was  given  by  the  city 
council  January  21,  when  an  ordinance,  giv¬ 
ing  the  Fidelity  Trust  Company  permis¬ 
sion  to  heat  the  Warburton  Building,  at 
Eleventh  Street  and  Broadway,  was  unani¬ 
mously  passed.  According  to  the  provisions 
of  the  franchise,  the  Central  Heating  Com- 


WHEN  THE  HOT  WATER  DEMAND  RUNS  HIGH 

Our  large  experience  in  manufacturing  heaters  for  laundries  has  developed  the  fact 
that  there  is  not  always  enough  exhaust  steam  to  heat  all  the  water  to  the  temperature 
required.  This  is  always  the  case  with  a  wet-wash  laundry.  For  a  high  hot  water 
demand  use  the 

SIMS  CLEAN  E-Z  HEATER,  TYPE  D. 

This  heater  is  supplied  with  two  sets  of  straight,  seamless  drawn  brass  tubes,  the  lower 
for  exhaust  steam,  located  in  the  coolest  water.  The  upper  set  of  tubes  is  for  live 
steam  direct  from  the  boiler,  controlled  by  a  thermostat. 

Our  Bulletin  HL>2  gives  full  particulars  of  Sims  Heaters  for  laundries,  hotels,  hospitals  and  other 
service.  Consultation  free.  All  work  guaranteed. 

THE  SIMS  COMPANY  18th  Street,  Erie,  Pa. 
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When  we  claim  that  J-M  Products  are  “Re¬ 
liable”  we  use  the  word  in  its  severest  interpre¬ 
tation.  We  mean  the  strictest  adherence  to 
constant,  consistent  goodness. 


And  even  more  than  this;  for  as  a  second 
line  defense,  we  reinforce  this  Reliability  with 
J-M  Responsibility,  the  personal  promise  of  a 
National  Institution. 


COVERS 
THE  CONTINENT 


J-M  Sectional  Conduit  solves  the  problem  of 
out-of-doors  heat  transmission 

Any  group  of  buildings  may  now  be  economically 
heated  from  a  central  plant.  The  problem  of  effi- 
ciently  transmitting  live  steam,  exhaust  steam,  hot 
water,  etc.,  underground  for  long  or  short  distances, 
finds  a  satisfying  answer  in  J-M  Sectional  Conduit. 

Power  in  the  form  of  live  steam  may  now  be  di- 

District  heating,  utilizing  exhaust  steam,  becomes 

This  system,  which  is  complete  in  every  detail 
except  the  steam  pipes  proper,  is  fully  discussed 
in  a  bulletin  that  you  should  have  on  file.  Nearest 
branch  has  it. 

Too  strong  to  break — too  positive  to  fail — too  simple 
to  air  bind — the  J-M  Steam  Trap 

It  has  no  levers  to  break  or  strain — no  valves  to 
m  stick  or  clog — no  screws  to  strip — no  cotters  to 

drop  out — no  adjustments  necessary. 

^ There  is  absolutely  nothing  in  the  make-up  of 

repair.  It  can’t  hammer, 

■iCk  f  stick  or  air-bind. 

f  Its  only  moving  part  is  a  rolling  ball — that’s  all. 

k  j|^Hn  When  the  condensate  rises,  it  rolls  the  ball  up 

f  from  the  outlet  nozzle,  releasing  water,  air  and 

J  gas  at  the  same  time. 

/  It  is  made  in  all  sizes  for  all  pressures. 

'  Our  nearest  branch  will  answer  all  questions. 

Just  ask  them. 


-M  Sectional  Conduit  at 
lattle  Creek  Sanitarium, 
Battle  Creek 


H.  W.  JOHNS-MANVILLE  COMPANY 


Boston 
New  York 


Chicago  Cleveland  Detroit 

Philadelphia  Pittsburgh  St.  Louis 

THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CO.,  LIMITED 
Montreal  Winnipeg 


Milwaukee 
San  Francisco 


Toronto 


Vancouver 
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pany  was  required  to  begin  operations  in 
Tacoma  by  March  1,  1916. 

West  Liberty,  la. — The  town  council  is 
giving  consideration  to  the  plan  to  utilize 
some  of  the  waste  heat  at  the  municipal 
power  plant  for  commercial  purposes.  By 
the  installation  of  a  larger  boiler,  the  plant 
could  produce  enough  heat  to  supply  a 
large  part  of  the  town’s  private  needs. 

Hibbing,  Minn. — Revised  municipal  heat 
charges,  effecting  material  reductions  to 
consumers,  have  been  agreed  upon  by  the 
water  and  light  board.  After  a  number  of 
protesting  consumers  were  questioned  by 
W.  J.  Ryder,  chairman,  they  agreed  to  ac¬ 
cept  the  board’s  proposition  to  furnish  mu¬ 
nicipal  heat  at  the  actual  cost,  plus  an  ad¬ 
ditional  charge  of  10  per  cent,  for  the 
convenience  afforded  by  the  municipal  ser¬ 
vice.  P.  E.  Clark  had  gathered  statistics 
showing  the  actual  cost  of  heating  with 
private  plants  and  the  comparative  cost 
when  using  municipal  heat.  Consumers 
appeared  at  the  meeting  with  a  petition 
for  a  new  municipal  water  and  light  plant, 
but  this  was  withdrawn. 

Goshen,  Ind. — A  central  heating  plant, 
possibly  municipally-owned,  is  being  con¬ 
sidered  in  Goshen.  Herbert  A.  Seward,  con¬ 
sulting  engineer,  of  Chicago,  has  drawn 


rough  plans  for  a  heating  pipe  line  to 
run  from  the  local  water  works  to  Gosh¬ 
en  Hospital. 

Askley,  la. — Askley  owns  its  own  steam 
heating  plant.  The  rate,  heretofore,  has 
been  65  cents  per  1,000  lbs.  of  condensation. 
The  public  treasury  has  been  benefitting  to 
such  an  extent  on  this  basis  that  a  reduc¬ 
tion  has  been  announced  to  50  cents  per 
1,000  lbs.  of  condensation. 

Saginaw,  Mich. — One  of  the  final  steps 
in  the  transfer  of  the  interests  of  the  Sag¬ 
inaw  Heating  Company  to  the  Consumers’ 
Power  Company  was  taken  January  21, 
when  articles  of  dissolution  were  filed  with 
County  Clerk  L.  L.  Pearson. 

Sibley,  la. — The  Commercial  Club  of  Sib¬ 
ley  has  appointed  a  committee,  consisting 
of  H.  E.  Walton,  H.  E.  Scott  and  J.  J. 
Shoemaker,  to  investigate  the  proposition 
of  establishing  a  central  heating  plant  in 
Sibley.  The  committee  will  first  investi¬ 
gate  the  Worthington  plant.  The  idea  was 
presented  to  the  Commercial  Club  by  L.  A. 
Larsen,  of  St.  Paul,  who  stated  that  Sib¬ 
ley’s  business  district  was  well  located  for 
the  operation  of  such  a  system.  It  would 
cost  about  $17,000  for  the  installation,  said 
Mr.  Larsen,  who  added  that  the  revenue 
received  from  the  sale  of  heat,  although 


A  type  of  Heating  Mains  with  few 
specials— easily  installed — permanent 


INDESTRUCTIBLE 

Conduit  is  made  of 
CONCRETE  and 
every  LOCALITY 
‘‘has  the  MAKINGS” 

Let  me  furnish  you  the 
covering-,  expansion  joints, 
etc.,  together  with  com¬ 
plete  specifications  to  meet 
your  case. 

Ask  for  quotations  or  es¬ 
timates. 

J.  C.  Hornung,  Engr. 

Ill  West  Monroe  Street 
Chicago 
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Ric'wiL  MethoD 

Insulating  Underground  Pipes 

Double  Insulation  —  Diatomite  com- 
.  position  moulded  onto  the  conduit.  (Con¬ 
duit  is  serrated  to  hold  insulation.)  Loose 
Non-settling  Ric-wiL  Asbestos  Silica  Fibre. 
Perfect  Underdrainage — The  life  of  any  underground  ! 
^  heating  system.  Ric-wiL  Interlocking  Base  Drain  always 

insures  a  dry  ditch. 

Highest  Btfkleacy— Lowest  tastallatloa  Cost— Permanent 

The  Ric-wiL  Underground  Pipe  Covering  Co.  cLmLAifD"**^!?!© 


The  Mouat  Heating  System 
Extremely  Simple 

The  natural  laws  of  steam  expansion 
and  gravitation  co-operate  in  the  Mouat 
Graduating  Vapor  Heating  System  to  get 
the  desired  results.  Since  these  laws  are 
inviolable,  and,  furthermore,  because  no 
complicated  mechanism  is  used,  the  Mouat 
Vapor  System  must  continue  indefinitely 
to  give  good  satisfaction. 

Coal,  gas  or  coke  can  be  used  as  fuel 
with  equally  good  results.  No  matter 
what  the  weather  conditions  or  how  rapid 
the  changes  in  temperature,  you  will  never 
have  to  suffer  the  inconvenience  of  periods 
of  uncomfov  table  heat  or  cold.  With  this 
heating  system,  you  may  expect  and  will 
get  mild,  healthful  heat,  when  you  want  it, 
where  you  want  it,  and  in  just  the  right 
amount  for  comfort. 

Write  today  for  booklet,  “The  Attain¬ 
ment  of  Perfect  Heating,”  and  catalog. 
You  be  the  judge  of  this  system. 

Manufactured 

TheAQVAT  SWIRES  Co. 

Cleveland,  O..  V.  S. A. 

At  1244  W.  4th  St. 


STANDARD 

Steam  Pipe  Casing 


Above  cut  illustrates  the  completion  of  our  tin  lineQ^ 

STEAM  PIPE  CASING 

We  also  make  unlined  casing. 

FOR 

Insulating  Underground  Steam  Pipes 

Write  for  CATALOG  and  PRICES. 

We  furnish  all  SPECIALS  required. 

Standard  Wood  Pipe  Co. 

Williamsport,  Penna. 
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it  would  be  no  more  than  the  present  cost 
of  fuel  heat,  would  more  than  pay  for  the 
plant  in  seven  years,  and  in  about  fifteen 
years  the  saving  would  pay  for  both  the 
electric  light  plant  and  heating  system. 

• - ♦ - 

Manufacturers’  Notes. 

William  H.  Page  Boiler  Co.,  New  York, 
lias  moved  its  New  York  offices  to  141-145 
West  36th  Street,  in  the  Herald  Square 
Building.  The  office  is  in  charge  of  W.  P. 
Davenport,  secretary  of  the  company. 

.  Globe  Stove  &  Range  Co.,  Kokomo,  Ind., 
has  appointed  Dr.  William  F.  Colbert  as 
manager  of  its  furnace  department.  Dr. 
Colbert  was  formerly  with  the  Sill  Stove 
Works,  Rochester,  N.  Y. 

Federal  Radiator  Co.‘,  New  Castle,  Pa., 
has  appointed  George  W.  Barr  eastern  sales 
manager,  with  headquarters  at  1402  Land 
Title  Building,  Philadelphia,  Pa.  The  com¬ 
pany  manufactures  both  boilers  and  radia¬ 
tors.  Mr.  Barr  was  formerly  Philadelphia 
manager  of  the  United  States  Radiator  Cor¬ 
poration  and  has  long  been  identified  with 
the  heating  trade. 

American  Radiator  Co.,  Chicago.  Ill.,  re¬ 
ports  operations  in  the  United  States  at 
about  normal,  all  on  domestic  orders,  ac¬ 
cording  to  the  Chicago  Herald,  with  indica¬ 
tions  that  there  will  be  no  diminution  the 
remainder  of  the  year. 

Chamberlin  Metal  Weather  Strip  Co., 
Detroit,  Mich.,  has  appointed  H.  W.  Whit¬ 
ten  as  district  manager  for  the  States  of 
Kansas  and  Nebraska.  Mr.  Whitten,  who 
was  formerly  sales  manager  for  the  Cham¬ 
berlin  Weather  Strip  Co.,  of  Boston,  Mass., 
will  make  his  headquarters  in  Kansas  City, 
■at  20  Bryant  Building. 

Bishop-Babcock-Becker  Co.,  Cleveland, 
O.,  according  to  reports,  has  arranged  for 
the  export  of  a  large  line  of  its  goods  to 
South  America,  where  they  will  be  handled 
by  a  recently-organized  selling  force.  The 
company’s  products  include  brass  goods, 
pumps  and  acetylene  welding  apparatus,  as 
well  as  heating  devices. 

Pressed  Metal  Radiator  Co.,  Pittsburgh, 
Pa.,  announces  the  resignation  of  John  K. 
Frye  as  president  of  the  company.  Mr. 
Frye  will  become  general  purchasing  agent 
for  the  Donner  Steel  Co.,  of  Buffalo,  N.  Y., 
formerly  the  New  York  State  Steel  Co.,  of 
which  W.  H.  Donner  is  president.  Mr. 
Frye  will  make  his  headquarters  in  Buffalo. 

C.  A.  Dunham  Co.,  Marshalltown,  la., 
announces  the  removal  of  its  Milwaukee  of¬ 
fice  to  larger  quarters  at  442  East  Water 
Street.  The  office  is  in  charge  of  C.  L. 
Chase,  the  company’s  Milwaukee  manager. 
Ohio  Brass  Co.,  Mansfield,  O.,  announces 


A — Inner  Shell,  2  inches  thick. 
B — Asphaltum  Packing. 

C — Dead  Air  Space. 

D — Outer  Shell,  1  inch  thick. 


Cover  Your 
Steam  Pipes 
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CYPRESS 

COVERING 

Made  of  Gulf  Cypress, 
the  wood  eternal 

Not  affected  by  wet  and  dry 
conditions  common  to  steampipe 
trenches.  Will  not  rot.  Lasts 
twice  as  long  as  Pine  Casing. 
Absolutely  water  and  steam 
tight.  Each  shell  is  wound  with 
heavy  galvanized  wire.  Coated 
all  over  with  the  best  known 
preservative — Hydrolene  B. 

Let  us  answer  your  questions 
and  tell  you  all  about  it.  Book¬ 
let  on  request. 

A.  WYCKOFF  &  SON 
COMPANY 

ELMIRA  .  .  N.  Y. 

Chicago,  Ill.,  551  West  14th  Place 
Pittsburgh,  Pa.,  Johnson-Pater  Co., 
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ECONOMY  VACUIUM  PUMPS 


Figure  2149 

Economy  Motor  Driven,  Direct  Acting 
Vacuum  Pump,  Double  Acting  Type 


A  PUMP  FOR  EVERY  PURPOSE. 

Vacuum  Pumps,  for  two  pipe  or  air 
line  systems — automatic  electric  or 
hand  control. 

Automatic  Condensation  Pumps  and 
Receivers. 

Economy  Pumping  Machinery  Co. 

116-118  N.  Carpenter  St.,  Chicago 

Phones — Monroe  5941-5942 


Correct  Engineering  Principles 

are  followed  in  the  construction  of  the 

ALBERGER  MULTI-HEAD 
WATER  HEATERS 

Horizontal  or  Vertical  " 

Proper  provision  is  made  for  expansion  and  contraction  of_  the  tubes.  Built 
highest  grade  materials,  consisting  of  pure  copper  and  cast-iron. 

For  boiler  feed  water,  gravity  and  forced  circulation  heating  systems,  hot  water  service  for 
purposes,  etc.  Catalogue  on  request. 

ALBERGER  HEATER  COMPANY,  BUFFALO,  N.  Y. 

CHICAGO,  ILL. 
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@  Radiator  Trap 

la]  SARCO 

B  m  Two  Pipe  Low  Pressure  —  Vapor 
B  1  — Vacuum  Heating  Systems 

JHFfl  Principle — Thermostatic 

Motive  Power — Liquid  Expansion 
and  Contraction 

Positively  noiseless  in  operation.  No  place  for  scale  and 
dirt  to  lodge.  Contact  between  head  of  valve  and  seat 
a  line  instead  of  surface.  Distance  inlet  to  outlet  3"  or 
1^"  and  can  be  installed  at  any  angle.  Guaranteed  not 
to  stick  or  air  bind.  You  cannot  buy  a  more  accurate 
Radiator  Trap  no  matter  how  much  more  you  pay  for  it. 

Send  today  for  list  and  trial  offer 

SARCO  COMPANY  Inc  Colony  Bldg.,  Chicago 
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the  removal  of  its  New  York  office  to  the 
eighteenth  floor  of  the  Hudson  Terminal 
Building,  30  Church  Street.  The  company’s 
quarter?  are  at  1822  Cortlandt  Street  sec¬ 
tion. 


New  Incorporations. 

American  Humidifier  and  Ventilating  Co., 

Holland,  Mich.,  capital  $50,000,  to  manufac¬ 
ture  humidifiers  for  use  in  connection  with 
warm  air  furnaces.  President,  Gerrit  J. 

Diekema;  vice-president,  John  H.  Kleinhek- 
sel;  secretary,  Frank  Kleinheksel;  treas¬ 
urer  and  manager,  Christian  Becker;  other 
directors:  Con  De  Free,  Edward  Dimment, 

George  E.  Kollen,  Daniel  Ten  Cate.  The 
company  has  taken  the  Tappan  Plant  on 
West  12th  Street  and  commenced  opera¬ 
tions  early  in  February.  The  humidifier 
made  by  the  company  is  designed  to  be 
attached  to  the  smoke  flue,  the  heat  from 
the  flue  being  utilized  to  vaporize  the  water. 

C.  William  Krausse’s  Sons,  Inc.,  North 
Plainfield,  N.  J.,  incorporated  to  take  over 
the  heating  and  plumbing  business  of  C. 

William  Krausse,  at  23  Vine  Street. 

E.  J.  Swanson  Co.,  Lowell,  Mass.,  incor¬ 
porated  to  conduct  a  heating  and  plumbing 
business.  President,  W.  H.  Curtis;  treas¬ 
urer,  Ernest  J.  Swanson;  director,  M. 

Swanson. 

E.  J.  McCarthy  Co.,  Northampton,  Mass., 
incorporated  to  conduct  heating  and  plumb¬ 
ing  business.  President,  J.  E.  McCarthy; 
treasurer,  Eugene  J.  McCarthy;  director,  J. 

J.  McCarthy. 

Volz,  Secord  &  Co.,  Batavia,  N.  Y.,  capi¬ 
tal  $15,000,  to  conduct  a  heating  and  plumb¬ 
ing  business. 

Stockton  Radiator  Co.,  Stockton,  Cal., 
incorporated  to  manufacture  steam  and  hot 
water  radiators.  Among  the  principals  is 
Thomas  N.  Burnam. 

Wilmont  Ventilating  Co.,  Roanoke,  Va., 
capital  $50,000,  to  manufacture  ventilating 
systems.  President,  G.  T.  Greer;  secretary- 
treasurer,  Mosby  Montague,  both  of  Roan¬ 
oke. 

Geo.  W.  Munce  Co.,  Batavia,  N.  Y.,  capi¬ 
tal  $30,000,  to  conduct  a  heating  and  plumb¬ 
ing  business.  Incorporators:  G.  W.  Munce, 

M.  C.  Munce,  and  S.  J.  Munce,  all  of  Ba¬ 
tavia. 

Steele  &  Torrance  Co.,  Batavia,  N.  Y.. 
capital  $50,000,  to  conduct  a  heating  and 
plumbing  business.  Incorporators:  J.  G. 

Torrance,  R.  L.  Steele  and  O.  C.  Steele. 

Crystal  Park  Heating  and  Ventilating 
Co.,  Canton,  O.,  capital  $5,000.  Incorpor¬ 
ators:  Alois  Kliever,  C.  A.  Pontius,  Mrs. 

Alois  Kliever  and  A.  M.  Pontius. 

Honeywell  Heating  Specialties  Co.,  Wa- 
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Pyro-Bestos 
Underground  Pipe 
Insulation 

For  piping  from  central  heating  or 
power  station  to  detached  buildings 
of  Universities,  Asylums,  Hospitals, 
Factories,  etc.  Also  as  underground 
Pipe  Conduit  for  heating  private 
Auto  garages  direct  from  House 
heating  system.  Lasts  longer  than 
Wood;  in  fact  indefinitely.  Easily 
applied  and  of  reasonable  cost.  Is 
water  repellant, — does  not  absorb 
moisture  like  Magnesia,  Infusorial 
Earth  or  the  loose  filling  in  Tile  Con¬ 
duit  systems,  all  of  which  materials 
acting  like  a  wet  sponge  held  against 
the  piping  soon  rust  holes  in  the 
piping.  We  have  cases  on  record 
where  Insulations  of  the  absorbent 
type  have  totally  destroyed  the 
piping  in  five  years  and  less  after 
installation,  making  it  necessary  to 
go  all  over  again  with  the  cost  of 
digging  trenches,  new  piping  and 
new  Insulation.  No  material  of  an 
absorbent  nature  should  be  placed 
around  underground  piping.  Test  all 
underground  Insulations  offered  you 
by  placing  a  fragment  in  a  glass  of 
water.  If  it  absorbs  water,  don’t  use 
‘t-  i  I! 

National  Air  Cell 
Covering  Co. 

210-220  Van  Brunt  St.,  Brooklyn,  N.  Y. 


Davis 

Pressure 

Regulators 

Save 

Steam 
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Catalog  No.  8 


DAVIS 


When  economy  suggests  or  necessity  de¬ 
mands  the  use  of  steam  at  less  than  boiler 
pressure  use  A  DAVIS  REDUCING  VALVE. 

This  automatic  device  saves  steam  by  deliv¬ 
ering  the  exact  amount  required  and  no  more. 
Being  simple  in  construction  and  positive  in 
action  you  may  rely  upon  it  for  efficient  ser¬ 
vice. 

For  forty  years  Davis  Valves  have  been  used  by 
men  of  experience  who  demand  the  best  possible 
results  from  their  equipment. 

G.  M.  DAVIS  REGULATOR  CO. 

436  MILWAUKEE  AVENUE  CHICAGO 

New  York  Boston  Philadelphia  Pittsburgh  San  Francisco 

VALVES 


Use  Mueller  Regulating  Valves 

Made  of  the  best  material  procurable  and  put 
together  by  skilled  mechanics,  Mueller  Valves 
stand  up  under  the  most  exacting  conditions. 

They’re  built  right  and  can  be  relied  upon  to  give 
dependable  service. 

It  makes  no  difference  what  pressure  you  want  to  con¬ 
trol — steam,  air,  oil,  water,  gas,  acetylene  or  oxygen, 
etc., — there’s  a  Mueller  valve  that  will  meet  the 
requirements. 

Our  line  is  complete.  It  covers  every  phase  of 
pressure  reduction  and  regulation.  Large  and  small 
plants  of  every  kind  are  using  Mueller  Valves  and 
they  speak  only  praise  for  them. 

We  shall  be  glad  to  send  you  our  catalog  giving 
complete  information  in  regard  to  the  Mueller  line. 

Write  us  today. 

H.  Mueller  Mfg.  Company 


New  York  DECATUR  ILL  San  Franc 

14S  W.  30th  St.  1  UR,  H-U.  jg,  Mission 

Maker  of  High  Grade  Water,  Plumbing  and  Gas  Brass  Goods 


San  Francisco 
580  Mission  St. 


Reducing  and  Regulating 
V«dve  and  Pump  Governor 
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bash,  Ind.,  capital  $25,000,  has  been  formed 
to  take  over  the  business  of  the  Honey¬ 
well  Heating  Specialty  Co.,  of  Wabash.  The 
new  firm  differs  but  little  from  the  former 
company.  A  slight  change  was  made  in  the 
name  and  the  new  list  of  directors  does  not 
contain  the  names  of  Joseph  C.  Teague  and 
H.  H.  McNamee,  vice-president  and  treas¬ 
urer,  respectively,  of  the  old  company,  who 
have  retired.  The  directors  named  in  the 
incorporation  papers  are  Mark  C.  Honey¬ 
well,  Olive  L.  Honeywell  and  Willard  C. 
Huff. 


New  Firms  and  Business  Changes. 

W.  H.  Johnson  &  Co.,  Indianapolis,  Ind., 
heating  and  ventilating  engineers  and  con¬ 
tractors,  announce  that  the  business  has 
been  taken  over  by  R.  A.  Shirley  and  R. 
E.  Poehner,  both  of  whom  were  formerly 


in  the  employ  of  the  company,  Mr.  Poeh¬ 
ner  as  superintendent  and  Mr.  Shirley  as 
secretary-treasurer.  Mr.  Shirley  succeeds 
W.  H.  Johnson  as  president  of  the  com¬ 
pany,  and  Mr.  Poehner  becomes  secretary- 

SpeDcer  Turbine 
Vacuum  Cleaners 

are  manufactured  in  sizes 
from  %  H.  P.  to  40  H.  P. 

Send  for  catalogue 

SPENCER  TURBINE 
CLEANER  COMPANY 

Ya  H.P.Equipment  HARTFORD,  CT. 


Your  Choice  of  Seven  Types 


is  offered  in  our  line  oj 

Standard  Recording  Thermometers 

We  make  a  specialty  of  hot  water  and  steam  indicators 


Send  for  Catalogue  VH 

Standard  Thermometer  Co.,  Clifton  and  Shirley  Sts.,  Boston,  Mass. 


Public  Building  Ventilation 

requires  the  moving  of  large  volumes  of  air  without  the  noise  of 
machinery. 

Westinghouse  Motors 

have  excellent  performance  qualities,  being  quiet  and  free  from 
vibration  and  are,  therefore,  extensively  used  in  the  ventilation  of — 


Club  Houses 
Schools 
Libraries 
Theatres 


Auditoriums 
Hotels 
Hospitals 
Office  Buildings 


There  is  a  Westinghouse  Motor  for  every  type  of  ventilation,  for  every  size  of 
building,  for  blowing  or  exhausting. 

We  have  made  many  successful  installations.  Let  us  apply  our  experience  to  your 
next  job. 

Westinghouse  Electric  Mfg.  Co. 

East  Pittsburgh,  Pa. 

Sales  offices  in  all  large  American  cities. 
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For  Safety,  Sureness  of  Operation  and  Durability 

FOSTILR  PRESSURE,  REGULATORS 

FOR  STE,AM  HEATING  SERVICE 

(Classes  “Q”  and  “Q  H”) 

lead  the  way.  Designed  es¬ 
pecially  for  steam  heating, 
and  suitable  for  vacuum 
systems,  for  delivery  pres¬ 
sure  of  from  1  to  15  lbs. 

We  make  several  types  of  pressure 
regulators— those  shown  in  the  illus* 
trations  here  were  designed  particu¬ 
larly  for  steam  heating  service,  and 
they  are  very  sensitive,  reliable,  high 
grade  in  every  particular  and  superior 
to  other  makes  in  construction  and 
workmanship.  There  are  no  weights 
or  close  fitting  pistons,  and  are  easily 


tween  1  and  15  lbs.  Made  in  sizes  H 
inch  to  2  inches  inclusive,  composition 
body.  Larger  sizes  are  fitted  with 
composition  renewable  seats. 

-e»  Class  ••Q”  Class  “Q  H" 

These  Valves  are  fully  explained  on  Pages  29  to  33  of  our  General  Catalogue,  No.  20. 

FOSTER  ENGINEERING  CO.,  Newark,  N.  J. 


CHICAGO,  ILL.,  180  North  Dearborn  Street 
PITTSBURGH,  PA.,  518  Park  BuUding 


PHILADELPHIA,  PA.,  Ml  Harrison  BuUding 
BOSTON,  MASS.,  161  Summer  Street 


Efficient  Heating 

IllllllllllllllllllllllilllllilllllllllllllllllillllllllllllllilllllllllllllllllllPS 

with  steam  is  largely  a  question  of  efficient  drain¬ 
age. 

Thorough  drainage  can  be  most  effectively  and 
economically  obtained  through  the  use  of 


To  Heating 
and  Ventilating 
Engineers 

We  have  an  especially  at¬ 
tractive  plan  and  proposition 
for  you— one  that  wUI  enable 
you  to  turn  unprofitable 
drainage  propositions  into 
profitable  ones.  Get  the  de¬ 
tails — Write. 


Return  Steam  Traps 

For  receiving  water  of  condensation  from  any  source  and  auto¬ 
matically  delivering  it  into  the  boiler  as  feed  water  they  have  no 

A  Continuous 
Drainage  and 
Continuous  Feed 
Return  Trap 


I  American  Duplex  Steam  Trap  Co. 

S  414  Moffat  Building,  Detroit,  Mich. 
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treasurer.  D.  G.  Coates  will  be  retained 
as  chief  engineer  and  the  business  will  be 
continued  without  change  of  name.  TJie 
retirement  of  Mr.  Johnson  was  necessitated 
by  poor  health  and  his  son,  J.  W.  Johnson, 
is  also  leaving  the  company. 

W.  L.  Bronaugh,  Chicago,  Ill.,  has  en¬ 
gaged  in  the  heating  and  ventilating  con¬ 
tracting  business,  with  offices  at  505  Trans¬ 
portation  Building,  Chicago.  His  shop  is 
located  in  the  northwestern  section  of  the 
city.  Mr.  Bronaugh  is  the  secretary  of  the 
Illinois  Chapter  of  The  American  Society 
of  Heating  and  Ventilating  Engineers. 

B.  P.  Lyon,  Toledo,  O.,  has  started  a 
heating  and  plumbing  business  of  his  own 
at  142  North  Eleventh  Street,  Toledo.  He 
was  formerly  with  the  Holmes  &  Land- 
wehr  Co.,  to  whom  he  sold  his  interests  in 
that  firm.  He  reports  contracts  on  hand 
for  heating  the  plant  of  the  Tillottson 
Manufacturing  Carburetor  Co.;  also  for  in¬ 
stalling  a  vacuum  heating  system  in  the 
plant  of  the  Dohler  Die  Casting  Co.,  the 
latter  contract  amounting  to  $7,500. 

- • - 

Contracts  Awarded. 

John  R.  Elm  Co.,  Chicago,  Ill.,  furnish¬ 
ing  pipe  covering  and  pumps  for  the  new 
heating  plant  at  the  University  buildings  in 
Bloomington,  Ill.,  for  $8,685. 

Grunwald  Co.,  Omaha,  Neb.,  heating  and 
plumbing  new  Hotel  Ottumwa,  at  Ottumwa, 
la. 

Leitelt  Iron  Works,  Grand  Rapids,  Mich., 
heating  Commercial  Savings  Bank  Build¬ 
ing,  in  that  city.  The  plant  was  designed 
by  B.  E.  Parks  &  Son,  of  Grand  Rapids. 

Barlow  Bros.,  Co.,  Waterbury,  Conn., 
heating  and  ventilating  new  Lincoln  School 
in  Waterbury,  for  $13,527. 

Ideal  Heating  &  Construction  Co.,  Dav¬ 
enport,  la.,  heating  and  plumbing  new  Y. 
M.  C.  A.  building  in  Dubuque;  6,000  sq.  ft. 
of  radiation  will  be  installed. 

Alien-Scales  Engineering  Co.,  Nashville, 
Tenn.,  heating  and  ventilating  Pearl  and 
Elliott  Schools,  in  Nashvile,  for  $8,092  and 
$6,797,  respectivey. 

Norton  &  Smith,  Seattle,  Wash.,  heat¬ 
ing  and  plumbing  Times  Publishing  Co.’s 
building.  The  building  complete  will  cost 
$500,000. 

Wells  &  Newton  Co.,  New  York,  heat¬ 
ing  and  ventilating  new  hospital  at  196th 
Street  and  Grand  Concourse,  Bronx. 

W.  A.  Pope  &  Co.,  Chicago,  Ill.,  heat¬ 
ing  and  plumbing  plant. 

Fitzpatrick  &  Hoepfner,  Columbus,  O., 
heating  and  plumbing  new  General  Hos¬ 
pital  in  Buffalo,  N.  Y.,  for  $250,000. 

Gillis  &  Geoghegan,  New  York,  heating 


store  and  office  building  at  Frankfort  and 
Nassau  Streets,  New  York. 

Hanley-Casey  Co.,  Chicago,  Ill.,  heating 
addition  to  the  Cook  County  Hospital,  for 
$39,000. 


Business  Chances. 

Washington,  D.  C. — Sealed  proposals  will 
be  received  at  the  office  of  the  Supervising 
Architect,  Treasury  Department,  for  the 
following-named  work: 

Until  March  14,  1916,  for  the  construc¬ 
tion  complete,  including  mechanical  equip¬ 
ment,  etc.,  of  the  U.  S.  Post  Office  at  An- 
tigo,  Wis. 

Until  March  17,  1916,  for  the  construction 
of  the  U.  S.  Post  Office  at  Charles  City, 
la. 

Until  March  21,  1916,  f-<r  the  installation 
complete  of  the  mechanical  equipment  (ex¬ 
cept  elevators,  lifts  and  lighting  fixtures)  of 
the  U.  S.  Post  Office  at  New  Haven,  Conn. 
Drawings  and  ^specifications  at  Washington 
and  at  office  of  James  Gamble  Rogers,  470 
Fourth  Avenue,  New  York. 

Until  March  22,  1916,  for  the  construc¬ 
tion  complete,  including  mechanical  equip¬ 
ment,  etc.,  of  the  U.  S.  Post  Office  at  Aber¬ 
deen,  Wash. 

Until  March  23,  1916,  for  the  mechanical 
equipment,  except  elevators,  of  the  U.  S. 
Custom  House,  appraisers’  stores  and  court 
house  at  Wilmington,  Del. 

Until  March  30,  1916,  for  the  construction 
complete,  of  the  U.  S.  Post  Office  at  Hunt¬ 
ington,  Ind. 


FOR  SALE. 

One  Heavy  Construction,  Full-Housed 
Mine  Fan,  top  horizontal  discharge,  over¬ 
hung  10-ft.  diameter  wheel,  complete  with 
pedestal,  thrust  and  outboard  bearings,  and 
flywheel  pulley.  Capacity,  70,000  cu.  H.  at 
350  R.P.M.  As  good  as  new  and  a  bargain. 
Address  Aluminum  Ore  Co.,  East  St.  Louis, 
Mo. 


WANTED. 

Position  Wanted. — I  have  the  brains  and 
energy  to  take  hold  of  the  steam  fitting 
end  of  your  business  or  any  department 
thereof  and  put  it  on  a  sound,  profit-paying 
basis.  My  experience  covers  all  details  of 
the  work,  from  office  to  job,  inclusive.  I 
can  design,  estimate,  solicit,  sell  and  in¬ 
stall  steam  heating  and  power  work,  large 
or  small,  along  progressive,  solid  business¬ 
building  lines.  Salary  or  percentage  of 
profits.  Address  “K,”  care  of  Heating  and 
Ventilating  Magazine. 
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Heating  and  Ventilation 

Heating  Factory  and 
Other  Buildings 

Forced  Hot  Water 
Heating  from  a 
Central  Station 

Plumbing,  Drainage  and 
Water  Supply 

Gas  Piping 

Conduit  and  Wiring 
Systems 

Lighting  Fixtures 
Small  Power  Plants 

Motors  and  Controlling 
Apparatus 

Vacuum  Cleaning 
Systems 


Nelson  S.  Thompson’s  ^'Mechanical  Equip¬ 
ment  of  Federal  Buildings” 

(Third  Revised  Edition) 

An  Invaluable  Data  Book  for  Heating  Engineers  and  Contractors^ 
Architects,  Practical  Engineers  and  Plumbers 

CLOTH  $3.00  NET 

Size  6  X  9  in.  4(X)  pages.  (Rewritten,  revised,  enlarged) 

Published  by  the 

Heating  and  Ventilating  Magazine  Company 

1123  Broadway,  New  York 
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{Opportunity  Talks  No.  12) 

Central  Station  Heating 

As  the  Method  of  the  Future 


The  central  station  system 
of  steam  heating  marks  as 
great  an  advance  over  primi¬ 
tive  methods,  such  as  the 
open  fire-place,  coal  stove, 
the  modern  hot  air  furnace 
or  the  individual  steam  and 
hot  water  heating  plant,  as 
does  the  latest  type  of  steam 
engine  over  those  first  de¬ 
signed  and  manufactured. 

Hundreds  of  Cities  in  All  Parts 
of  the  Country  Now  Have 
Central  Heating  Service 

Will  yours  be  the  next? 
There  is  no  class  of  service 
as  popular  with  the  public, 
no  patronage  which  can  be 
acquired  with  as  little  effort, 
none  which  is  as  sure  to 
continue  permanently  as 
steam  heating. 

Heat  cannot  be  stored  in 
summer  for  winter  use, 
therefore  it  must  be  manu¬ 
factured  when  required.  It 
can  be  generated  more 
cheaply  in  large  quantities 
and  in  plants  having  prop¬ 
erly-designed  generating 
units,  than  it  can  be  manufactured  in  small  quantities.  Finally,  with  modern 
equipment,  it  can  be  transmitted  more  economically  than  gas,  water  or  elec¬ 
tricity. 

These  Constitute  the  Essentials  of  a  Profitable  Business. 

Look  into  the  proposition  to-day  for  your  city  and  send  for  our  plan. 

American  District  Steam  Company 

General  Offices  and  Works;  NORTH  TONAWANDA,  N.  Y. 

CHICAGO,  ILL.  SEATTLE,  WASH. 

First  National  Bank  Bide.  Hoge  Buildine 


Installing  30-Inch  Steam  Main  in  Progressive  City  of 
Middle  West 


NEW  YORK 
West  Street  Bldg. 


Please  mention  Thb  Heating  and  Ventilating  Magazine  when  you  write. 
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Why  Didn’t  They? 


When  an  engineer  ex¬ 
amines  one  of  onr  corrugated 
copper  expansion  joints, 
which  takes  up  expansion 
just  as  an  accordion  would, 
he  usually  says,  “Why  didn’t 
someone  think  of  it  before?” 
There  is  no  answer.  They 
just  didn’t. 

This  joint  is  the  simple, 
logical  way  to  take  up  ex¬ 
pansion  or  allow  for  con¬ 
traction  in  a  steam  pipe  line. 
It  does  away  with  sliding 
joints  which  require  packing 
and  is  as  permanent  and 
trouble-free  as  the  pipe  itself. 


You  see,  the  joint  being 
made  of  one  piece  of  heavy, 
corrugated  copper,  reinforced 
by  external  equalizing  rings, 
takes  up  the  slow,  infrequent 
movements  of  the  pipe  due 
to  temperature  changes  by 
almost  imperceptible  com¬ 
pression  of  each  of  the  cor¬ 
rugations  ; — eliminating  the 
liability  of  the  joint  getting 
out  of  order  with  the  conse¬ 
quent  necessity  for  packing 
and  other  attention.  The 
steam,  ever  alert  to  escape  by 
even  the  tiniest  passage,  can 
never  get  the  better  of  this 
one-piece  joint. 


Now  as  to  the  sizes — it  is  made  for  any  size  pipe  line  and  for 
any  pressure.  The  full  details  are  interestingly  presented  in 
our  expansion  joint  catalogue  sent  free  to  engineers  and  other 
responsible  persons. 

E.  B.  Badger  &  Sons  Co. 

63-75  Pitts  St.,  Boston,  Mass. 
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Start  spring  business 


No.  A- 12  Ideal  Jvinior 


The  need  for  a  hot  water 
supply  after  the  heating 
boiler,  with  its  coil,  has 
been  shut  down,  will  soon 
I  confront  many  house¬ 

owners.  Why  not  start 
right  now  to  secure  ad¬ 
ditional  business  by  look- 

No.IOIdealArco  iOg  Up  thOSe  for  WhOm  No.A.12IdealJunior 

you  installed  heating 

plants  last  fall  and  advising  them,  as  well  as  all  inquirers, 
to  put  in  an 

IDEIAL  Hot  Water  Supply  Boiler 

The  steady  reliability  of  a  hot  water  supply  from  one  of  these  small 
boilers  is  one  of  the  comforts  which  makes  an  owner  feel  that  his 

home  is  just  a  little  bit  the  most  satisfactory  home 
in  the  world.  * 


Their  low  first  cost  and  the 
mere  nominal  expense  of  up¬ 
keep,  as  pointed  out  by  all 
enterprising  contractors,  will 
appeal  to  the  frugality  of  the 
average  house-owner.  IDEAL 
Hot  Water  Supply  Boilers  add 
„  to  the  comfort  of  living  and 

No.  152  Ideal  Premier  reduCC  the  high  COSt  of  living.  No.  1-D  Ideal  Laundry 

For  easy  computations  of  sizes,  ratings,  etc.,  see  special  tables  and  other 
information  on  IDEAL  Hot  Water  Supply  Boilers  in  the  “  Ideal  Fitter.” 
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